IN THE UNITED STATES PATENT AND TRADEMAIUC OFFICE 



In re U.S. National Stage Appln. of 
Lutz Axel MAY et al. 
Serial No.: 10/525,418 
Filing Date: February 23, 2005 
LA. No. PCT/EP03/09349 
LA. Filing Date: August 22, 2003 
Priority Date: August 23, 2002 
For: TORQUE SENSOR ADAPTER 



Art Unit: Unassigned 
Examiner: Unassigned 
Confirmation No.: 5069 
Attorney Docket No. 1 1 9508-0028 1 



PETITION UNDER 37 C J.R. S 1.47(b) 



RECEIVED 



2 fy/^R ?n35 



Legal Staff 
international Division 



Mail Stop Petition 

Commissioner for Patents \ 11/03/2005 flTRftHl 00000067 10525418 
P.O. Box 1450 02 FC:1464 130.00 OP 

Alexandria, VA 22313-1450 

Sir: 

I 

The owner of the above-cited patent application, Abas, Inc., a wholly-owned 
subsidiary of Methode Electronics, Inc., (hereinafter "Rule 1.47(b) applicant") respectfully 
petitions under 37 C.F.R. § 1.47(b) to make application for patent on behalf of and as agent 
for one of the named joint inventors of the above-captioned patent application and to have the 
earliest filing date possible be assigned to the application. 

A Petition under 37 C.F.R. § 1 .47(b) must be accompanied by: 

(1) The fee under 37 C.RR. § 1.17(i); 

(2) Factual proof that the inventor refuses to execute the application or cannot be 

! 

reached after diligent effort; 

p3/87/2pb CSHOOT 88800881 232185 185PS41A 

(3) A statement of the last known address of the inventol^leRef; 88880001 DAS: 232185 18525418 

i^i Flsi463 70.89 Dfl 139.88 OP 

(4) An oath or declaration executed by the Rule 1 .47(b) applicant on behalf of and as 

agent for the non-signing inventor; 

(5) Proof that the Rule 1 .47(b) applicant has a sufficient proprietary interest in the 
application; and 
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(6) A showing that such action is necessary to preserve the rights of the parties or to 
prevent irreparable damage if the Petition is denied. 

Each of the enumerated items above is discussed in detail below, with reference to 
supporting declarations submitted herewith by Stephen Harders and Alexander Straus and 
copies of documentary evidence. 

1, The fee under 37 C.RR. § 1.17(i) 

The required petition and surcharge fees set forth in 37 C.F.R. §1.17(i) are enclosed 
with this Petition. 

2. Factual proof that the inventor refuses to execute the application or cannot be 
reached after diligent effort 

A bona fide attempt was made to present the application papers, including the 
specification, claims, and drawings, and amendments thereto, to both of the named joint 
inventors — ^Lutz Axel May and David Kelly. Documentary evidence supporting the attempt 
to obtain Lutz May's signature on the application papers and his refusal to sign are provided 
herewith. 

As indicated on the enclosed Declaration of Stephen U. Harders, on August 22, 2003, 
Magna-Lastic Devices, Inc., a wholly owned subsidiary of Methode Electronics, Inc., 
procured certain intellectual property assets of Fast Technology AG, a company that had been 
incorporated in the Federal Republic of Germany. Those assets were purchased from Dr. 
Hans von Gleichenstein, a German court-appointed trustee and receiver of the assets owned 
by Fast Technology AQ after Fast Technology AG filed for bankruptcy under German law. 
Among the assets received by and in trust to Dr. von Gleichenstein was, inter alia, the above- 
cited international patent application as shown in Exhibit A of the Declaration. Dr. von 
Gleichenstein then transferred those purchased assets to Abas, Inc., another wholly owned 
subsidiary of Methode Electronics, Inc., at the behest of Methode Electronics, Inc. 

As indicated in the enclosed Declaration of Dr. Alexander Straus, Lutz May was 
contacted on three occasions and requested to execute the Declaration for Patent and Power 
of Attorney form (i.e., "Inventors Declaration"): the first time on February 19, 2004, the 
second time on March 22, 2004, and the most recent time on August 24, 2005. See Decl. of 
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A. Straus at 6, 7, and 13. The application papers (i.e., the specification, claims, drawings, 
and amendments thereto) were presented to Lutz May for his review. See Peel, of A. Straus 
at f 13. On each occasion, Lutz May refused, and continues to refuse, to execute any papers 
related to the above-captioned patent application, and/or has sought to delay responding to 
these requests. See Decl. of A. Straus at ^TI 8 and 14. Accordingly, based on the information 
provided in this Petition and the information in the Declaration of Dr. Straus submitted 
concurrently herewith, the Rule 1.47(b) applicant respectfully submits that factual proof 
exists that Lutz May refuses to execute the application. 

3. A statement of the last known address of the inventor 

One of the named joint inventors on the above-cited patent application is Lutz May, a 
German citizen. On information and belief, Lutz May's last known address is Wolfratshauser 
Strasse 23a, Gelting, 82538, Germany. That German address is listed on the published PCT 
application. The previous known address for Lutz May is believed to be 3 The Grange, 
Newbury, Berkshire RG14 6RJ, Great Britain. On information and belief, Lutz May may 
also be reached through his German attorney, Dr. Axel-Michael Wagner, of Peters, 
Schonberger & Partner, Schackstrasse 2, Munich, 80539, Germany. Lutz May is also listed 
on a web site as the Director of NCTEngineering GmbH, located at the address Erlenhof- 
Park, Inselkammerstr. 10, 82008 Unterhaching, Germany. See Decl. of S. Harders at ^5. 

4. An oath or declaration executed by the Rule L47(b) applicant on behalf of and as 
agent for the non-signing inventor 

The Rule 1 .47(b) applicant submits herewith a declaration executed on behalf of and 
as agent for the nonsigning inventor, Lutz May, in accordance with M.P.E.P 409.03(b), and 
which specifically states the citizenship of the inventor. 

5. Proof that the Rule 1.47(b) applicant has a sufficient proprietary interest in the 
application 

As stated in Steve Harder 's Declaration, Lutz May was an employee of Fast 
Technology AG before it went bankrupt. See Decl. of S. Harder at ^ 6. As stated in Dr. 
Straus' Declaration, Lutz May's actions as an employee of Fast Technology AG establish that 
Fast Technology AG was the owner of the above-captioned patent application and the 
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invention disclosed therein. See Peel, of A. Straus at H 1 1 . Those actions included 
consistently filing patent applications in the name of Fast Technology AG (i.e., not in Lutz 
May's name) and having Fast Technology AG pay for fees associated with prosecuting those 
patent application (i.e., not paying the fees himself). 

Dr. Straus' Declaration includes an Annex I, which is a copy of the sales and transfer 
agreement signed by Dr. von Gleichenstein, on behalf of bankrupt Fast Technology AG, and a 
representative of Magna-lastic Devices, Inc. The agreement indicates the date of signatures 
and the intellectual property rights concerned as identified in the exhibits of the agreement. 
Among the patent applications purchased by Magna-lastic Devices, Inc., firom Dr. von 
Gleichenstein is the international application PCT/EP03/09349, which formed the basis for 
filing of the above-cited patent application under 35 U.S.C. § 371. As described in the 
Declaration of Steven Harders, Dr. von Gleichenstein subsequenfly assigned the patent 
application to Abas, Inc. a sister company of MDI, at the instruction of Methode Electronics 
Inc., the parent company to both MDI and Abas, Inc. 

Also submitted herewith is a copy of the complete assignment document, executed by 
Dr. von Gleichenstein on June 8, 2004, assigning all of the rights, tide, and interest in 
international application PCT/EP03/09349, which formed the basis for filing of the above- 
cited patent application under 35 U.S.C. § 371, fi*om Fast Technology AG to Abas, Inc. 

Accordingly, based on the information provided in this Petition, the information in Dr. 
Straus' Declaration, and the executed assignment document from Fast Technology AG to 
Abas, Inc., submitted concurrenfly herewith, the Rule 1.47(b) applicant respectfully submits 
that factual proof exists that Abas, Inc., has a sufficient proprietary interest in the present 
application and there is a chain of titie from Fast Technology AG to Abas, Inc. 

6. A showing that such action is necessary to preserve the rights of the parties or to 
prevent irreparable damage if the Petition is denied 

This Petition should be granted since Abas, Inc., has made diligent efforts to contact 
the co-inventor, pursuant to 37 C.F.R. § 1.47(b), and has complied in good faith with the other 
requirements of that rule. Action by the PTO is necessary to preserve the rights of Abas, Inc., 
in the subject patent application. 
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7. Conclusion 

In the event there are any questions relating to this Petition, the Declaration for Patent 
Application and Power of Attorney form, the Declaration of Stephen U. Harders, or to the 
application in general, it would be appreciated if the Patent Office would telephone the 
undersigned attorney concerning such questions so that the prosecution of this application 
may be expedited. 

Any fee due is authorized above. Please charge any shortage or credit any 
overpayment of fees to BLANK ROME LLP, Deposit Account No. 23-2185 (119508-00281). 



BLANK ROME LLP 
600 New Hampshire Ave., N.W. 
Washington, D.C. 20037 
Telephone: (202) 772-5800 
Customer No. 27557 ^ 
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m THE UNITED STATES PATENT AND TRADEMARK OFnCE 



Art Unit: Unassigned 
Examiner: Unassigned 
Confirmation No.: 5069 
Attorney Docket No. 119508-00281 



In re U.S. National Stage Appln. of 
Lutz Axel MAY et.al. 
Serial No.: 10/525,418 
Filing Date: February 23, 2005 
LA. No. PCT/EP03/09349 
LA. Filing Date: August 22, 2003 • 
Priority Date: August 23, 2002 
For: TORQtJE SENSOR ADAPTER 

DECLARATION OF STEPHEN U. HARPERS 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 

In response to ta& Notice of Missing Requirements Under 35 U.S.C. § 371 In The United 
States Designated/El&ited Office^ dated August 3 1, 2005, and in support of the accompanying 
Petition Under Rule J.47fl}), the undersigned declares as follows: 

1 . I, Stephen U. Harders, am a citizen of the United States and am over 1 8 years old. 
I am the Assistant Secretary of Abas, Inc., which is a Delaware corporation having a principal 
place of business at 7401 W. Wilson Avenue, Chicago, Illinois 60706. 

2. On information and belief, Fast Technology AG, which was a Germany company 
wi& a principal place of business at Geweibegebiet Riemorling, Otto-Hahn-Strasse 24, 85521 
Ottobrunn, Germany, filed for banknq)tcy sometime in 2002 or 2003. 
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3. In accordance with German law, I understand that subsequent to Fast Technology 
AG declaring banknq)tcy, Dr. Hans von Gleichenstein was appointed by a German court to be 
the receiver and trustee of the assets owned by Fast Technology AG. Among the assets received 
by and in trust to Dr. von Gleichenstein was, inter alia, the international application 
PCT/EP03/09349, which formed the basis for filing of the above-cited patent application under 
35 U.S.C. § 371 . Exhibit A contains a list of the Fast Technology AG assets received in trust by 
Dr. von Gleichenstein; that list shows international application PCT/EP03/09349 on page 3 of 
the "List B" table. 

4. On August 22, 2003, Magna-Lastic Devices, Inc., a wholly owned subsidiary of 
Methode Electronics, Inc., entered into a contract with Dr. von Gleichenstein to purchase the 
•intellectual property assets of Fast Technology AG Dr. von Gleichenstein sold those purchased 
assets to Magna-Lastic Devices, Inc. 

5. One of the named joint inventors on the above-cited patent application is Lutz 
Axel May, a German citizen. On information and belief, Mr, May's last known address is 
Wolfratshauser Strasse 23a, Geretsried, 82538, Germany. That German address is listed on the 
published PCT application. The previous known address for Mr. May is believed to be 3 The 
Grange, Newbury, Berkshire RG14 6RJ, Great Britain. On information and belief, Mr. May may 
also be reached through his German attorney. Dr. Axel-Michael Wagner, of Peters, Schonberger 
& Partner, Schackstrasse 2, Munich, 80539, Germany. Mr. May is also listed on a web site as 
the Director of NCTEngineering GmbH, located at the address Erlenhof-Park, Inselkammerstr. 
10, 82008 Unterhaching, Germany. 

6. On information and belief, Mr. May had been an employee of Fast Technology 
AG when it entered the aforementioned German bankn5)tcy proceeding, and, as such, had 
regularly assigned inventor's oaths and assignment documents for patent applications for his 
inventions to Fast Technologies AG. 

7. In the course of prosecuting the above-cited patent application, Abas, Inc., 
attempted, both through Dr. von Gleichenstein and through its private Germany attorneys, to 
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obtain Mr. May's signature on an assignment document and a Declaration for Patent and Power 
of Attorney form. Upon advice of bis own counsel, Mr. May bas refused and continues to refiise 
to execute those documents, despite having previously assigned many odier patents and patent 
applications to Fast Technology AG (the refusal was given orally to Abas, Inc. *s German 
counsel). On information and belief, Mr. May pursued all of his patents through his patent 
attorneys and consistently named Fast Technology AG as the assignee. Upon inspection of other 
Lutz May patent ^plications owned by Abas, Inc., Mr. May appears to have rendered his 
signature fireely on the Declaration for Patent and Power of Attorney forms and assignment 
documents in favor of Fast Technology AG whenever it became necessary to submit those 
documents in the course of prosecution of those other patent applications. I am not aware of any 
legal grounds for Mr. May refusing to sign the Declaration for Patent and assignment document 

« 

'in this case, as he has done in the ottier cases. 

8. On information and belief, a complete copy of the above-cited application, 
including the specification, claims, drawings, and any amendments, was sent to the joint 
inventors, Mr. May and David Kelly, for their review along with flie Declaration for Patent and 
Power of Attorney form and assignment document 

9. Magna-Lastic Devices, Inc., purchased the Fast Technology AG assets from Dr. 
von Gleichenstein in good feith believing that Dr. von Gleichenstein had received ownership of 
the assets and that Mr. May and Mr. Kelly had properly assigned their rights, title, and interests 
in arid to the patents and patent applications to Fast Technology AG Subsequently, Dr. von 
Gleichenstein assigned the rights to Abas, Inc., a wholly owned subsidiary of Methode 
Electronics, Inc., at the behest of Mediode Electronics, Inc. 

10. Abas, Inc., through its local German counsel, has taken steps to obtain Mr. May's 
signature on the Declaration for Patent and Power of Attorney form for the present application, 
including filing a suit against Mr. May in German court. Abas, Inc., has obtained an opinion of 
its local German counsel that there is a strong likelihood that a court of competent jurisdiction 
will, by weight of the authority, order Mr. May to execute the required documents, including 
execution of an assignment document to clarify ownership of the above-cited patent application, 
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the assignment document conveying all his rights, title, and interests to Abas, Inc., or to Dr. von 
Gleichenstein, who had transfeired ownership of the above-cited intanational patent application 
to Abas, Lie. ^ 

1 1 . David Kelly, the other joint inventor, who was affiliated with Fast Technology AG 
at the time of the invention set forth in the above-cited patent ^plication; has executed the 
application papers and assigned his rights, title, and interest in and to the invention and patent 
application to Abas, Inc. 

12. I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are beUeved to be true; and further that 
these statements were made witti the knowledge that willful false statements and the like so 
niade are punishable by fine or imprisonment, or both, under 18 U.S.C. § 1001, and that such 
willful false statements may jeopardize the vahdity of the application of any patent issued 
thereon. 



Respect&Uy submitted, 




Address: 



Abas, Inc. 

7401 W. Wilson Avenue 
Chicago, IL 60706 



Date: 
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ASSIGNMEhfT 



WHEREAS, FAST T.cl.„ol.gy AG. . O^y , 
« a. Gewe,.eg..ie. 0«o-H.h,.S.^,e 24. S552, 0«obn„„' ojl 

h«.„,.te fc,,, ASS,0.0K. i. fte owner by ..ig„™e,, of the U.S. and foreign pa 

prope.e^^«„^^,„^,^,,_^^^,„^„^^^^^^^^^ 

WHEREAS. Ab«, In.orpora.ed, a Delaware corporation, having a principal place of 

^:z:\:r " r" "^"^ ""-^ " 

NOW THEREFORE, for good and valuable con^ideraUon. receipt of which i. hereby 
a^owledg.^ Assiowoa. by *ese pre^nts doe, «ll. a«ig„ ^ ^^^J^ 

" ««' '° P-™^ "^O^TIES ideniified in .he anaohed' 

«.«^ugho.«,eU..edS..e.ofAn.ericaa„dd,e world, includinganyandallUn^^ 
S«es Letter. Paten, granted on any division, continuation, continuation-in-part and .eissue of 

Z — ; including the right to sue for pas, in.inge„e„t. Jrigh. to Z7 1 

P^n. and .nventor certificates in respect thereof and to Cain, priority pursuant to 
^ Ass,OMO. under the ter^s of the Paris Inte^ational Convention and all other availat 
eonvenhons and .rea«e. and ^ ent^e right. «t,e and i,.ere« in and to any and J 
P^».. patems of ^non. u..i.y ™„<,cl. patents of intportahon, revalidation pat! a!, 
ZZZ wMoh .nay be granted ^.oughou. U.e world .n „spec. of L P J. 

Also. ASSIGNOR hereby agrees .o execute any documents that legally may be required 
.ncom,ec«on With the filing, prosecutionand maintenance Of s^dapplioari nlraT^ot pr 
PATENT PHOPBRTtES. mcluding additional documents that may be reasonably required to affirm 

ir: T " " ''-^ "™ -^-^ — ^ 

oommuntc^c to Ass.oneb at Ass-onbe. reasonable request documents and infenLon 
~g .He P.™. P„ dta. are ^thin Ass-ONOK'S possession or control^r: 

1I9508.0010I/3S627468V1 ^ 




Attorney Docket: - HlMOg-OOlOl 

provide further „su™,ces and ,es«mony on behalf of Ass,onbe tt«, ^e squired of 

A.,OMOK .n «.pec. of «.e „3in.n«,o. ^ defense of an. p. Jappfil^:^ 

LrT^r' """" '^-^ oh««a«on^^»de, «s 

.nsmnnen. sh.,, ex.e», .„ As™ he«. exeou.o.. adn,™,.„.o. and o>her leg., 
representatives. ®r 

all Uni-^^rr,""" """"'^ "^"'^ «° 

« e and .n,e„s. i„ and ,o .he sa^e, for sole n« and behalft and for «,e use and 

I T ~' *" °^ *^ Which 

ASSIGNOR had this assignment and sale not been made. 

ASSIGNOR authorizes any member of the firm of Btank Rome LLP to insert or 



FAST Technology AG 




Telefax 0 27 30-15 

rcefr7^qieichopstcin-und -koll.rifl 

Authorized Agent " 



[Date] 
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^^(Vttorney Docket 119508-00281 

DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY 

The undersigned 37 CFR § 1.47(b) applicant, a representative of the owner of the Instant application, ABAS, Inc., acting on 
behalf of and as agent for the nonsigning inventor, Lutz Axel May, hereby declares that: 

I believe that Lutz Axel May, a citizen of Germany, is an original, first and joint inventor of the subject matter which is claimed 
and for which a patent Is sought on the Invention entitled TORQUE SENSOR ADAPTOR, the specification of which 



□ is attached hereto 

El was filed on August 22, 2003 as United States Application Number or PCT International 



Application Number PCT/EP2003/009349 and Qf applicable) was amended on 



I hereby authorize our attorneys to insert the serial number assigned to this application. 

I hereby state that I have reviewed and understand the contents of the above-identified specifjcation, including the claims, as 
amended by any amendment referred to above. 

1 acknowledge the duty to disclose information which Is material to patentability as defined In 37 CFR §1 .$6. 

) hereby claim foreign priority benefits under 35 U.S.C. §119(a>-(d) or § 365(b) of any foreign application(s) for patent or 
inventor's certificate, or §365(a) of any PCT International application which des'^nated at least one country other than Oie United 
States, listed below and have also identified below, by checking the box, any foreign application for patent or inventor's certificate, or 
PCT International application having a filing date befbre that of the application on which priority Is claimed. 

PRIOR FOREIQN/PCT APPLICATION(S) AND ANY PRIORITY CLAIIMS UNDER 35 USC §119 



APPLICATION NO. 
• 


COUNTRY 


DAY/MONTH/YEAR FILED 


PRIORITY CLAIMED 


0219745.7 


GB 


23.08.2002 


Yes 



















1 hereby claim the benefit under 35 U.S.C. §11 9(e) of any United States provisional application(s) listed below. 



PROVISIONAL APPLICATION{S) UNDER 35 U.S.C. §1 19(e) 


APPLICATION NUMBER 


FILING DATE 







i hereby claim the benefit under 35 U.S.C. §120 of any United States application, or §365(c) of any PCT International 
application designating the United States, fisted below and, Insofar as the subject hiatter of each of the claims of this application Is not 
disclosed in the prior United States or PCT International application in the manner provided by the first paragraph of 35 U.S.C. §112, 



PRIOR U.SJPCT INTERNATIONAL APPLICATION(S) DESIGNATED FOR BENEFIT UNDER 35 U.S.C. §120 



APPLICATION NO. 


FILING DATE 


STATUS — PATENTED, PENDING, ABANDONED 









1 acknowledge the duty to disclose infomnatlon which is material to patentability as defined in 37 CFR §1.56 which became 
available between the filing date of the prior application and the national or PCT International filing date of this application. 



I hereby appoint the followng attomey(s) and/or agent(s) to prosecute this application and to transact all business in the j 
Patent and Trademaric Office connect^ herewith: Victor M. Wigman, Reg. No. 25,201; George C. Myers, Jr., Reg. No. 27,040; Michael 
C. Greenbaum, Reg. No. 28.419; Chartes R. Wolfe, Jr., Reg. No. 28,680; Michael D. White, Reg. No. 32,795; David J. Edmondson, j 
Reg. No. 35.126; Evan R. Smith, Reg. No. 35,683; Brian C. Jones, Reg. No. 37,857; Peter Weissman, Reg. No. 40,220; Denise C. | 
Lane. Reg. No. 42,780; Tara L Hoffman. Reg. No. 46.510; Brian Wm. Higgins, Reg. No. 48.443; Minh-Quan K. Pham, Reg. No. 
50,594. 
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BVTEMT TRADEMARK OFFICE 




Correspondence Address: 
BLANK ROME LLP 

600 New Hampshire Avenue, N.W. 

Washington. DC 20037 

TEL (202) 944-3000 FAX (202) 572-8398 
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METHODE EXEC. 7088673288 



03:14:43 p.m. 



10-26-2005 




tomey Docket: 119508-00281 



I, the undersigned, certify that I am an individual empowered to act on t)ehalf of At)as. Inc. 



[ hereby declare that all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or Imprisonment, or both, under section 1001 of Title 18 of the United States Code, and that such 
willful false statements may jeopardize the validity of the application or any patent Issued thereon. 




Date Signed 




Its: Assistant Secretary 




DECLARATION OF DR. ALEXANDER STRAUS 

1 . I, Alexander Straus, Ph.D., a citizen of Germany, am. a Partner in the national Patent Law 
firm of Becker • Kilrig • Straus, which is a partnership according to the German Civil Code; I 
reside in the firm's Munich office where I am the head of the Biotech Department. As a German 
and European Patent Attorney, I am licensed to practice patent law in Germany and before, the 
European Patent Office as well as before the Community Trademark Office m Alicante (Spain). 
1 have over 13 years of experience in the field of intellectual property rights and am familiar with 
the United States Patent & Trademark Office's (USPTO) rules of practice and procedure, patent 
regulations, and patent laws. 

2. I have been asked to provide this declaration on behalf of Magna-lastic Devices, Inc. and 
Abas Inc., which I understand will be filed in the USPTO in connection with one or more patent 
applications owned by Abas, Inc. 

3. Magna-Lastic Devices purchased the intellectual property rights of a German company, 
FAST Technology AG, which had become bankrupt and vyas put under receivership in 
accordance with German law. Dr. Hans von Gleichenstein, from the Law Office Gleichenstem 
& Breitling, Rottmannstrasse 1 lA, 80333 Munchen, had been appointed liquidaton 

4. In collecting money for the debitors of FAST Technology AG, Dr. von Gleichenstein 
offered all assets, material aiid immaterial, for sale. Magna-lastic Devices, Inc., made a bid for 
the intellectual property rights of FAST Technology AG. including patents, patent applications 
and trademarks. That bid was eventually accepted by Dr. von Gleichenstein in August 2003. 
Annex I is a copy of the sales and transfer agreement signed by Dr. von Gleichenstein and a 
representative of Magna-lastic Devices, Inc., mdicating the date of signature and the intellectual 
property rights concerned as identified in the exhibits of the agreement. Among the 
patents/patent applications purchased by Magna-lastic Devices, Inc., fiom Dr. von Gleichenstein 
are the following properties identified by attorney docket numbers and International Application 
publication numbers: 
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DECLARATION OF DR. ALEXANDER STRAUS 



European Attorney 
Docket No. 


International 
Application No. 


U.S. Attorney 
Docket No. 


U.S. Application 
Serial No. 


51929US 


PCT/EP03/09349 


119508-00281 


10/525,418 


52016US 


PCT/EP03/10634 


119508-00282 


1.0/529,326 


52024US 


PCT/EP02/08820 


119508-00255 


10/485,960 


52025US 


PCT/EP02/04871 


119508-00103 


10/477,180 


52027US 


PCT/EP02/06300 


119508-00104 


10/480,597 


52059US 


PCT/EP04/00G44 


119508-00297 


10/546,169 



5. As the European Patent Attorneys acting for Magna-lastic Dievices, my firm assumed 
responsibility for the patents/patent applications purchased by Magna-La^tio Devices, Inc., 
including, inter alia, effecting a transfer of rights to Abas, Inc., and prosecuting the International 
Applications at the national/regional level by entering the European regional phase iand the 
national stage at the USPTO. For doing the latter, we instructed Charles R. Wolfe, Jr., a Partner 
in the national law firm of Blank Rome, Washington, D.C., to take care of the U.S, national stage 
of the International patent applications. I understand that the serial numbers and docket nunibers 
assigned to the U.S. applications are: 

6. Mr. Wolfe sent us unexecuted Inventors Declarations and assignment documents for all 
of the U.S. patent applications, among those the aforementioned ones. We contacted the 
inventor, Mr. Lutz May, on February 19, 2004, to obtain his signature on documents to be 
signed. Even though in the past Lutz May had signed Inventors Declarations and assignment 
documents in several other cases, he refused to do so, including the two matters identified above. 

7. I contacted Dr. von Gleichenstein on March 17, 2004, and requested that he take the 
necessary steps to acquire Lutz May's signatures. In a letter dated March 22, 2004, Dr. von 
Gleichenstein sent Lutz May a formal warning indicating that his refusal to sign might bring him 
near criminal acts, while setting a time limit for signing the papers to avoid litigation. A copy of 
the March 22, 2004, letter is attached as Annex II. 
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DECLARATION OF DR. ALEXANDER STRAUS 



8. Lutz May responded, through his attorney, in a letter dated April 5, 2004 (a copy of 
which is attached as Annex Ul). In the letter, Lutz May essentially claims that he does not need 
to sign any papers, since during the time FAST Technology AG existed arid filed patent 
applications derived from Lutz May, the formal provision of the German Inventors Employee 
Law had never been correctly observed, so that in consequence the inventions had never been 
transferred to FAST Technology AG. 

9. In order to be able perfect title to the patent applications Magna-lastic Devices purchased 
from Dr. von Gleichenstein and transferred to Abas,Inc,, Mr. Lutz May has been sued at the 
Civil Court in Munich, Germany, to compel his signature on the assigranents. 

10. The arguments with which Lutz May defends his position in this proceedings are two- 
fold. First, he contends that the patent applications did not belong to FAST Technology AG and, 
consequently, could not be sold by Dr. von Gleichenstein to Magna-lastic Devices, Inc. Second, 
if the inventions were adjudicated as belonging to FAST Technology AG, the liquidator still 
could not have sold them, since the formal requirements of the German Employee Invention law 
in a bankruptcy situation had not been properly observed and Lutz May had not been properly 
remunerated. 

1 1. It is Abas, Inc.'s position that Lutz May was both the inventor named in the applications 
and a member of the Management Board of FAST Technology AG, who was responsible for 
taking care of all the issues relating to inventions, namely communicating with external patent 
attorneys, filing applications in the name of FAST Technology AG, prosecuting the applications 
in the name of FAST Technology AG, and releasing payment of attorneys fees from FAST 
Technology AG. During his time as a FAST employee, he always performed as if the inventions 
belonged to FAST Technology AG, as evident, e.g., from the Powers of Attorney for the 
International applications in the present two files, which establishes that he signed on the one 
hand for the applicant (i.e., FAST Technology AG) in all states except the United. States, while in 
the United States he himself signed. Also, he had all of the invoices paid by FAST Technology 
AG, and not by himself. 
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DECLARATION OF DR. ALEXANDER STRAUS 



12. The lawsuit against Lutz May was filed on January 4, 2005, and is still pending. Lutz 
May's response to the lawsuit was received on Februaiy 21, 2005. The first oral hearing took 
place on June 9, 2005. 

13. We contacted the inventor, Lutz May, through his attorney, on August 24, 2005, and 
again requested that Lutz May execute the aforementioned Inventors Declarations and 
assignment documents that Mr. Wolfe had sent us; We also provided Lutz May with copies of 
all of the relevant application papers (i.e., the specification, drawings,, and claims, and any 
amendments made thereto) for his review. Annex IV is a copy of the courier receipt 
acknowledging receipt of the papers, by Lutz May's attorneys. Annex V contains a copy of the 
papers that we provided to Lutz May, through his attorney, for the two U.S. applications listed 
above. 

14. Lutz May responded, through his attorney, in a letter dated August 30, 2005 (a copy of 
which is attached as Annex VI). In the letter, Lutz May's attorney contends that not all of the 
file wrapper papers were provided. While this is in fact true, we did provide to him the relevant 
application papers, as noted above and shown in Annex V. Also in the letter, Lutz May's 
attorney contends that he would need to have a U.S. attorney review the papers in depth before 
responding ftirther. The U.S. application is the same as the corresponding PCT application (both 
of which are in English so there is no translation problems), and the Preliminaiy Amendments 
only changed the multi-dependent claims to be singularly dependent and corrected granimatical 
errors. Thus, an in-depth analysis is not required in order to execute the Inventors Declarations, 

15. Baised on the above facts, factual proof exists that Lutz May refiises to execute the 
application or cannot be reached after diligent efforts. A bonifide attempt was made to present 
the application papers, including the specification, claims^ and drawings, to Lutz May, as evident 
in the delivery receipts attached hereto. Lutz May^s refiisal to execute the papers is evident in the 
letters attached hereto. The transfer of ownership of the patents/patent applications purchased by 
Magna-Lastic Devices, Inc., is evident in the sales and transfer agreement attached hereto. 

1 6. The following Annexes are included as part of this Declaration: 

a. Annex I: Sales and Transfer Agreeinent; 

b. Annex II: March 22, 2004, letter fiom Dr. von Gleichenstein to Lutz May; 
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DECLARATION OF DR. ALEXANDER STRAUS 

c. Annex III: April 5, 2004, letter from Lutz May's attorney to Dr. Straus; 

d. Annex IV: Delivery receipts; 

e. Annex V: Copy ofapplication papers sent to Lutz May;. and 

f. Annex VI: August 30, 2005, letter from Lutz May's attorney to Dr. Straus. 

17. I hereby declare that all statements made herein of my own knowledge are true arid that 
all statements made on information and belief are believed to be true; and fiirther that these 
statements Were made with the knowledge that willful false statements and the like may be 
punishable by fine or imprisonment, or both, under German and United States law. 





Becker Kurig Straus 

Bavariastr. 7 

80336 Munich, Gemiany 
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ANNEX I 




DR. HANS VON GLEICHENSTEIN 
IN HIS CAPACITY AS INSOLVENCY ADMINISTRATOR 
OF THE ESTATE OF FAST TECHNOLOGIES AG 

AND 

MAGNA-LASTIC DEVICES, INC. 



SALE AND TRANSFER AGREEMENT 

FOR INTELLECTUAL PROPERTY RIGHTS 
OF FAST TECHNOLOGIES AG 
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SALE and TRANSFER AGREEMENT 

between 

Dr. Hans von Gleichenstein in his capacity as insolvency administrator of the estate of FAST Tech- 
nolgogy AG, Otto-Hahn-Strasse 24, Gewerbegebiet Riemerling, 85521 Ottobninn, Germany 

"SeUer" 

and 

Magna-lastic Devices, Inc., 1 1 1 W. Buchanan Street, Carthage, EL 62321, United States of America 

"Purchaser" 



The Seller is insolvency administrator over the estate of FAST Technology AG ("FAST AG"), a 
stock corporation wifli its seat in Mmiich, Germany which was engaged, in particular, in the 
development and manufacture of non-contact sensors used to measure torque. 

FAST AG has two subsidiaries. Fast Technology Limited with its seat in Newbury Berks, United 
Kingdom and FAST Technology L.L,C. with its seat in Livonia, Michigan (together the "FAST 
Subsidiaries"). 

The Purchaser, a subsidiary of Methode Electronics Inc., is also engaged in the field of torque 
sensing and control technology and is mterested in gaining an undisputed prevailing ownership in 
the intellectual property rights which are relevant for its business. 

Now, therefore, the Seller wishes to sell and the Purchaser wishes to purchase all IP Rights as de- 
fined below. 

1. SALE AND TRANSFER 

1.1 The Seller hereby sells and transfers to the Purchaser with effect as of 31 August 2003 (the 
"Effective Date") all patents, utility models, registered designs, trade marks, logos and 
know-how (in particular specific knowledge which has not yet been made available to the 
public) as well as similar intellectual property rights, whether registered or not, of FAST 
AG, together with all rights from applications for registration of such rights (together the 
"IP Rights"). In particular but without limitation thereto, the Seller sells and transfers to the 
Purchaser the DP Rights listed in Exhibit 1.1 w hereby the sale and transfer of each of the IP 
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Rights under Nos. 21, 32 and 34 of the list titled "Summary of Cases" in Exhibit 1.1 (the "IP 
List") is subject to the dissolving condition (aufldsenden Bedingung) that the respective 
Employee Inventor as defined in Clause 3.2 exercises his statutory pre-emption right (as set 
out in Clause 3 below). The Purchaser accepts this sale and transfer. To the extent that the 
transfer of legal title caimot be effected by the Eflfective Date, as between the parties, they 
shall put each other in a position they would have been in if the transfer had been effected 
by the Efifective Date. 

1.2 The IP Rights sold and transferred also include all inventions, business secrets, procedures, 
formulae and all technical know-how, exclusive and non-exclusive rights to use copy rights 
(Nutzungsrechte) including the right to use software developed in-house (for example by 
employees) (but excluding software licences from third parties), regardless of whether they 
are legally protected or not, including all their embodiments, such as for example drawings, 
records, including data available on files, other computer-readable media or other documen- 
tation relating to the IP Rights of FAST AG (all embodiments together the "IP Documenta- 
tion"). 

1.3 In relation to the IP Rights sold and transferred under this Agreement, in particular those 
listed under Nos. 1, 2, 13, 30, 31 and 32 of the IP List, which are currently not yet owned by 
and/or not yet registered in die name of FAST AG, but for the transfer of which FAST AG 
has a legally valid claim against the respective inventors or any other third party (pursuant to 
contracts or otherwise), the Seller hereby sells and transfers these claims to the Purchaser. 
To the extent a sale and transfer of such claims is not legally possible, the Seller shall use all 
reasotiable efforts to effect the legally valid registration of such rights for the Purchaser. 

1.4 In relation to the IP Rights owned by FAST Subsidiaries, if any, the Seller will use its best 
efforts to procure that the FAST Subsidiaries transfer the relevant IP Rights to the Purchaser 
on or before 31 October 2003. 

1.5 For the avoidance of doubt, the Parties agree that the sale and transfer of the IP Rights under 
this Agreement does not include the sale and transfer of any tangible assets (e.g. machines 
and equipment, technical facilities, trade and business fixtures, inventory) nor, with the 
exception of the IP Rights as defined and specified in Clauses 1.1 to 1.4 hereof, does it 
include the sale of any intangible assets; m particular, it does not include the sale and 
transfer of any customer relations or of contractual relationships of any kind such as supply, 
agency or lease agreements. Furthermore, the Parties agree that the sale and transfer of the 
IP Rights does not include the transfer of any employment relationship existing between 
FAST AG and any of its employees. 

1.6 The Seller is obliged to give all declarations and perform all acts necessary to effect die 
change of registration of die IP Rights in the relevant registers to the Purchaser. A draft form 
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of such a consent declaration to the change of registration of the IP Rights is attached as Ex- 
hibit 1.6 . The Purchaser shall submit to the Seller suitable assignment forms for each of the 
relevant registered IP Rights. The Seller shall present to the Purchaser the duly signed forms 
legalised by a public notaiy (with apostiUe affixed to the extent required by law) within 10 
business days after receipt of the draft forms from the Purchaser. 

1.7 As soon as possible following signature of this Agreement, the Seller shall submit to the 
Purchaser the IP Documentatioa Furthermore, the Seller shall assist the Purchaser as much 
as reasonable possible, until the fiill transfer of title to the IP Rights will have been effected, 
to safeguard the protection of the IP Rights. In particular, the Seller will undertake all neces- 
sary steps to procure that all relevant applications for the prolongation of any IP Rights are 
made in due time. 

2. PURCHASE PRICE 

2.1 The purchase price amounts to EUR j \ subject to a purchase price reduction pur- 
suant to Clause 3.3 (the "Purchase Price"). 

2.2 A partial piurchase price of EUR (subject to Clauses 3.3 and 3.4 below) (the 
"First Partial Purchase Price") is due for payment to the Seller on the Effective Date. 

2.3 A partial purchase price of EUR (subject to Clauses 3.3 and 3.4 below) (the 
"Second Partial Purchase Price") shall be due for payment to the Seller 10 business days 
after the last of the IP Rights listed in Exhibit 1.1, including in particular the IP Rights listed 
under Nos. 1, 2, 13, 30, 31 and 32 of the IP List have been legally valid registered in the 
name of the Purchaser, at the latest, however, on 1 September 2005. 

2.4 Payments to the Seller shall be made to the following Seller's account: 

Account Holder: Hans von Gleichenstein 
AccountNo.: 7513104 
Bank: Deutsche Bank 
Sorting code: 700 700 24 

Reference: '^Kaujpreis Jur IP-Rechte an Herm von Gleichenstein in seiner Eigenschaft als 
Insolvenzverwalter der Fast Technologies AG' 
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3. 

3.1 

w 

3.2 
3.3 

0 3.4 
4.1 



EMPLOYEE INVENTION {ARBEITNEHMERERFINDUNG) AND PURCHASE 
PRICE ADJUSTMENT 

The Seller undertakes to procure that all employees who have made service inventions 
(Diensterfindungen) as defined in Section 4 Employee Inventors' Act (Arbeitnehmer- 
erfindungsgesetz) (" AFG") during the teim of their employment with FAST AG, unless they 
have abeady done so, will duly notify the Seller of such inventions pursuant to Section S 
AFG prior to die Effective Date and the Seller will fully claim the rights under the 
inventions pursuant to Section 6 ss AFG. The Seller undertakes to use all reasonable efforts 
in order to procure that the legal assignment and registration of these rights for FAST AG 
and, ultimately, the Purchaser, is achieved without undue delay after signature of this 
Agreement 

The Purchaser is aware that the sold IP Right(s) listed under Nos. 21, 32 and 34 of the BP 
List are based on employees service inventions (Diensterfindungen) and are therefore 
subject to a statutory pre-emption right for the benefit of the respective employee inventor 
(the "Employee Inventors") pursuant to Section 27 para. 2 AFG to the effect that Georg 
Cuntze has a pre-emption right {Vorkaufsrecht) in respect of the IP Rights listed under Nos 
21 and 32 of the IP List and David Kelly has a pre-emption right in respect of the IP Right 
listed under No. 34 of the IP List The Seller undertakes to send a copy of this agreement to 
the Employee Inventors without undue delay after signature of this Agreement 

The Seller shall notify the Purchaser as soon as he has received notice firom an Employee 
Inventor that he exercises his statutory pre-emption rigiht If such right is exercised, die 
Purchase Price is reduced by the purchase price payable by the Employee Inventor pursuant 
to Section 467 of the German Civil Code (the "Purchase Price Reduction Amount"). 

The Purchase Price Reduction Amount shall reduce the Second Partial Purchase Price. If tihe 
First Partial Purchase Price has already been paid to the Seller by the time the Purchase 
Price Reduction Amount becomes due, repayments thereof only become due if and to the 
extent the Purchase Price Reduction Amount exceeds the amount of the Second Partial 
Purchase Price. 

REPRESENTATIONS AND WARRANTIES 

The Purchaser has inspected the IP files available for FAST AG and compiled the 
information included in Exhibit l.L The Purchaser therefore has detailed knowledge about 
the IP Rights to be sold and their current legal status. The Seller does not give any 
representation or warranty in respect of the IP Rights, the IP Documentation or otherwise in 
respect of legal circumstances or effects described in this Agreement In particular, the 
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Seller does not assume any liability for tiie existence of and ownership to the IP Rights listed 
in Exhibit l.L 

4.2 Furthermore, all statutory warranty claims or other statutory or contractual claims for 
damages of the Purchaser out of or in connection with this Agreement, except for any claims 
which are based on gross negligence or wilful acts of the Seller, are excluded. 

5, FUTURE BUSINESS - LICENSES 

5. 1 The Parties agree that, also after the sale and transfer of the IP Rights under this Agreement 
has become efifective, the Seller may freely sell and transfer assets of FAST AG (other than 
the IP Rights and the IP Documentation sold and transferred to the Purchaser under this 
Agreement) to any third party, whether by selling and transferring individual assets or by 
transferring the whole business of FAST AG and that any such sale and transfer, even if this 
includes inventory which has been produced under exploitation of the IP Rights sold 
hereunder, shall in no event be construed as an infringement of the IP Rights. 

5.2 Following the transfer of the IP Rights to the Purchaser as set out in this Agreement, in line 
with its business policy, the Purchaser will continue offering licenses for the use of its 
intellectual property rights including the IP Rights acquired hereunder under its standard 
terms and conditions. On tiiat basis, the Purchaser is willing to enter into negotiations in 
view of a potential license of the IP Rights subject to such standard terms and conditions to 
qualifying former customers of FAST AG (in particular wifli Chicago Pneumatic Tool 
Company). 

6, COSTS 

All costs arising in connection with this Agreement, in particular all costs arising from the 
transfer of the IP Right to the Purchaser and the respective change of registration shall be 
borne by the Purchaser. For the avoidance of doubt, the Seller shall not bear any costs for 
the estate of FAST AG in connection with the fulfilment of his obligations pursuant to this 
Agreement, in particular in connection with his obligations pursuant to Clauses 1.6 and 1.7 
hereof. 

7, FINAL PROVISIONS 

7.1 This Agreement contains all agreements reached between the Parties. There are no side 
agreements. 

7.2 Any amendments or supplements to this Agreement as well as the waiver of any rights under 
this Agreement shall be in writing to be effective unless notarisation is required. This also 
applies to any amendment to, or cancellation of, this written form clause. 
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7.3 This. Agreement is governed by German law. The place of exclusive jurisdiction for all 
disputes between the Parties arising out of or in connection with this Agreement or 
regarding its validity is Munich. 

7.4 Should a provision of this Agreement or a provision included in this Agreement at a later 
point in time be or become invalid or null and void as a whole or in part, or should a gap in 
this Agreement become evident, this does not affect the validity of the remaining provisions. 
The invalid or null and void provision is replaced, or the gap is filled in, respectively, with 
effect ex tunc by such valid regulation which in legal and economic terms comes closest to 
what the Parties intended or would have intended in accordance with the purpose of this 
Agreement if they had considered the point at tiie time of conclusion of tiiis Agreement 



22. ^m/ 

Plice / Date ^^Place/Date 



For and on behalf of the Seller: 




For and on behalf of die Purchaser: 



Function: 



pi. V. Gltfidiens t eln 




Function \JiCir t^de^ ^Den^ C^c.,^^ 



GLEICHENSTEIN & BREITLING 
Rechtsanwalte 
RottmannstraBe 1 1 a 
80333 MOnchen 
Telefon 0 89/54 27 30-0 
Telefax 0 89/54 27 30-15 
rae@gleichenstein-und-kolLde 
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EXHIBIT 1.1 
IP RIGHTS 
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ANNEX II 



GLEICHENSTEIN & BREITLING 
Rechtsanwalte 



Dr. Hans von Gleichenstein 



Maximilian Breitling 



Rechlsanwalt 
Vereidigter Buchprufer 
Fachanwall fur Insolvenzrecht 



Rechtsanwalt 
Fachanwalt fur Insolvenzrecht 



RAe Gleichenslein & Breitling, RoUmannstraBe 1 1 A. 80333 Munchen 

Herrn 

Dr. Lulz May 

Wolfratshauser StraBe 23 A 



Telefon 089/54 27 30 0 

Telefax 089/54 27 3015 

Email fae(5)Qleichenstein-und-koll.de 

Internet www.qleichenstein-und-koll.de 

RottmannstraBe 1 1 A 
(Stiglmaierpiatz) 

80333 Munchen 



82538 Geretsried 



Datum unser Zeichen 

22.03.2004 00/000149 



bei Ruckfragen 

GL/dt 



GerichtsAZ 
1507 IN 1724/03 



Ihr Zeichen 



insolvenzverfahren uber das Vermogen der Firma 

FAST Technology AG , Otto-Hahn-Str. 29, 85521 Ottobrunn 

Hier: Inventar und Bllanz, „Sale and Transfer Agreement" mit Firma MDI 



Sehr geehrter Herr May, 

in meinem obengenannten Vertrag mit MDI habe ich mich verpflichtet, alles zu tun, 
urn MDI die Inhaberschaft an samtlichen IP's zu verschaffen. Die Kollegen Becker, 
Kurig, Straus haben Sie fur MDI bereits aufgefordert, durch Unterzeichnung der not- 
wendigen Erklarungen und Vollmachten dazu beizutragen. dass die erforderlichen 
Umschreibungen in den jeweiligen auslandischen Patentbehorden erfoigen konnen. 
Mit Schreiben vom 09.03.2004 haben Ihre anwaltschaftlichen Vertreter abgelehnt, 
Ihnen zur Unterzeichnung eines erbetenen Assignments zu raten, Ich wende mich 
daher in meiner Eigenschaft als Insolvenzvenvalter der Firma FAST Technology AG 
direkt an Sie. 

Sie wissen ganz genau, dass die entsprechenden IP's der Schuidnergesellschaft 
zustehen. Soweit entsprechende Rechte noch auf Ihren Namen lauten und eine 
dingliche Ubertragung noch nicht stattgefunden haben sollte, sind Sie, was Ihnen 
ebenfalls bewusst ist. aufgrund des mit FAST Technology AG geschlossenen 
Dienstvertrages bzw. aufgrund Ihrer ehemaligen Stellung als gesetzlicher Vertreter 
dieser Gesellschaft verpflichtet, die erforderlichen Erklarungen zur Ubertragung sol- 
Cher Rechte abzugeben. Der Anspruch der Gesellschaft gegen die ehemaligen ge- 
setzlichen Vertreter bzw. gegen ehemalige Mitarbeiter wurde mit dem oben genann- 
ten Kaufvertrag auf MDI ubertragen. Mit Ihrer Weigerung, eindeutig der FAST zuste- 
hende immaterielle Vermogenswerte dieser zur Verwertung zu uberlassen, begeben 
Sie sich in gefahrliche Nahe moglicher strafrechtlicher Tatbestande. Ich mSchte nicht 
versaumen Sie hierauf nachdrucklich hinzuweisen. 



Insolvenzkonto: Deutsche Bank AG Munchen 751 31 04 (BI_Z 70070024) 
Kan2leikonto:Deutsche Bank Munchen 7517170 (BI_Z 70070024) 
St-Nr.: 612/29481 




Schreiben vqj 




.03.2004 



Seiie 2 



o\e werden hiermit zur Vermeidung einer gerichtlichen Auseinandersetzung aufge- 
fordert, das erbetene Assignment nunmehr unverzuglich, spatestens aber bis zum 



den Patentanwalten Becker, Kurig, Straus wie von diesen erbeten vorzulegen. Nach 
erfolglosem Fristablauf werden sich gerichtliche MaBnahmen nicht vermeiden las- 



Mil freundlichen GruBen 



Dr. Hans von Gleichenstein 

Rechtsanwalt und vBP als Insolvenzverwalter 



07.04.2004 






ANNEX III 



MAIWALD PATENTANWALTS GMB 




Per Fax vorab aa: 089-54 27 30-15 
Herm 

Dr. Hans von Gleichenstein 




Munchen • Hamburg • Dusseldorf 
New York 

PatentanwOMt^ 

Dr. Wali^Jf Moiwoicl (Munchen) 
Dr. Volker Honirn (Mamburg) 
Dr. Slefcif) Mic^ioiskl (Dusseldorl) 
Dr. Kegincj Neuefcind (Muncht^r)) 
Oipl.Hng. lido Prcuss (Munchen) 
Oif.^.-lriQ. Kabb-^tan Kopf . M.A. (MCffXti^^rO 
Dr. Norb^rf Hanson (Munchen) 
l)^.-ing. Lutz Kiotzmom li.M, (rx*rt,ft«dorO 
Or. Martin I luenges (MOru:hen) 
Dr. Holder Glas (MOncht^n) 
Or. Vara Tictbrunntjt (Munchen) 
Dr. Sigrid von Krusigk (Hamburg) 

Slephon N. Schneller (MOnchon) 
Matthias Golliichniit, MDA (Munchen) 

In Koopt^ration mrt: 
MoiwaJd Inc., 

Europ<2Qn IP Services. New Vork 
Dlpl.-lng. Korbinion Kopf. M.A. 
U.S. PtTtont Agent 



Ihr Zeichen 



Unser Zeichen 
N7157/ICK 



DurchwahJ ®: 
74 72 66-19 



Munchen, 

5. April 2004 



NCT-ENGINEERJNG GmbH 
Geplante Patentanmeldung 
Magnetischer Sensor 



Sehr geehrter Heir Dr. von Gleichenstein, 

bezugnehmend aaf Dir Schreiben an Herm Lutz May vom 22. Marz 2004, das an uns 
weitergeleitet wurde, liegen anscheinend Missverstandnisse vor, die wir hoffcn mit diesera 
Schreiben ausrSnmen zu kOnnen, 

Zun2chst ist festzustellen, dass Herr Lutz May jederzeit bereit ist, die entsprechenden 
ErklSrungen AJnterschriften in den FAST Schutzrechten abzugeben, sobald uns Dokunienle, 
wie beispielsweise das von Herm Straus von Becker Kurig & Straus in seinem Schreiben an 
uns vom 10. Marz 2004 angegebene "Patent Transfer Deed", das sicb laut Aussagen von 
Herm Straus in seinen Aklen befindet, die eine Ubertragung der Schutzrechte von Herm Lutz 
May auf Fast belegen, vorgelcgt werden. Wir haben schon wiederholt bei dem Kollegen Herm 
Straus von Becker Kurig & Straus nachgefragt uns einc Kopie dieses Patent Transfer Deeds 
2ur Verfugiuig zu stellen, da wir keine Kopie dieses Dokuments in unsercn Akten haben. 

Sollte jedoch solch ein Patent Transfer Deed oder eine ^hnliche Ubertragungserklarung oder 
KKrpI 



Posnach 330523 ■ O006i> MOnchen - Elisenhof • Eiisfciniiiiawi-J 3 • 8M35 Munciiur^ 

lei. +4'5 (0)a9 74 72 660 • FOjt i-49 (0)89 77 64 24 • hHp://www.maiwald.de • Infoctdmaiwold.Clft 

GesctiOi'lsfOhrcr: Dr. W. Mdwcild • Dr. V. Hamrti » Or. S. Michalski • Dr. R. Ncucfeind • Dipl.-lng. U. Preuss • trr|L;l.-infl. L Kiotzmann ■ Hl<ft Nr. 1 1 1307 
Koope^otion mit: Dr. Sct^irilcJt-Folzmarvi & Ko^nko Rcchtsanwalie (Hamburg) 

Porr • Tauche • Leufheussftr-Schnarrenlserger f%*echtsanwalte (MOnchen • Stambero) 
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Inanspmchnalimeerklarung durch FAST iiicht existteren. vertretcn wir die A-ff^««^^' 
drv^^ Herm Lutz May wahrend seiner Tatigkeit fiir FAST getMigtc ErfmduBgen nach § 8 
Abs 1 NrTArbEG frei geworden sind. da der Arbctgeber sie nicht mnerhalb von 4 Monaten 
nach Ein^g der Erfindmgsmeldung in Anspruch genommen hat. Diese Freigabc wirkt ex 
^nc- dSSnar in der PeLn des Arbeitnebmers begrundete Diensterfindung vcrble.bt dann 
bei dem Aibeitnehmer als Rechtsinhaber. Die Erfindung ist dann tre. von dern 
AnLungsrecht des Arbcitgebers gemSfl § 6 Abs. 1 ArbEG. bs .st kern Rechisubcrgang 
cr?oS nach § 8 Abs. 2 LeG kann der Arbeitnehn^r dann frei uber d,e Dl^n^terimdong 
verfugen. Laut Arbeitsvertrag b/w. Dienstvertrag zwischen Herm Lutz May und FAST isl 
unzweifelhaft das ArbEG anwendbar. 

Lcdiglich erganzend sei in diesem Zusanunenhang darauf hinzuweisen. dass. falls entgegen 
:^£rouin AufTassung ein Rechtsubergang stattgefi^.den hat, Herrn Lu^^^^^^^ F^Je 
einer Insolvenz bei VerSuBerung der Diensterfindung ohne den Geschaftsbetneb nach § 27 
Abs. 2 ArbEG ein Vorkaufsrecht gehabt hStte. 

Wir warden Sie bitten, zur obigen Betrachtung Stellung zu aehmen ""^ 

hinzuweisen, falls Ihrer Auffassung nach die obige Betrachtung falsch .st oder eventuell auf 

falschen Tatsachen beruht. 

Wir mochten noch mal darauf hinweisen, dass Herr Lutz May grundsatzlich bereit ist, bei 
enlsprechenden Nachweis eines Rechtsiibcrgangs an FAST die entsprechenden 
Unterschriften/Erklarungcn abzugeben. Femer wSre Herr Lutz May geme bereit. die 
Schutzrechte beispielsweise gegen eine Freilizenz auf Sie oder MDI zu iibertragen. Auch 
waren Fragen der Unterlizenzierung oder einer Abgrenzungsvereinbarung zu alten MDl- 
Patenten zu diskutieren. 

r- Wir hoffen, dass wir mit diesem Schreiben Missverst3ndnisse ausraumen konnten und bitten 

^ Sie bei Rfickfragen jederzeit mit uns in Verbindung zu treten. 

Mit freundlichen Grtifien 
Maiwald Patentanwalts GmbH 

cc: Herm Lutz May 
Herm Sven Fritsche 




ANNEX IV 



Ticket 



Fahrpmls (natto) 

> 



Wart9./Aft»ftszfift(nQ<to) 
Datum.. 



von. 



nach 




UmciMtuttdis 



EinpflifKion 




Ticket 



WarWAftMaszeftinMR. 



btt(ft^(tflch:(Ui!£f8chraq 



□ € 



Pahrpmis (netto) 

♦ 



VV!art9*/Aibeftszett (neilo) 
Datum 



nach 



rS^- -- - ■ 



UfflBfscfirifi <iM GnpftnQflvs 



lonan ruten 
arc 




I 



10/19 'S 



38/88/2085 1 7: 50 436500S0 



Becker, Kurig, Strauss 
PatentanwSlte 
Bavariastr. 7 
80336 Mfinchea 



EUROKURIEK 




01/01 



EUROKURIER 



Becker Ku hg Straus 

BAVARIASTRASSE 7 ( 80336 MUNCHEN 


3t.Au 

WV: 


j 

I. 2005 

i 

flF< 







Schr gedute Damen uad Hercen, 



hicmiit bestatigen wir die ordaungsgcmgfie Abgabe depf Kurierscndungcn 
von oben ^enannter Anschiift, an den ErapfSngCT } 
in Unteriiaching 82(M)8, Inselkaramcrstr. am 24.08.2005: . 




■ 7" v.','! 



Mit fieundlichen GrUfien 



TLMeyenberg 




81677 MOmnhen 
Tel^ 089/^49450 




ANNEX V 



^^ttomey Docket: 119508-00281 
DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY 

As a below named inventor, I hereby declare that: 

My residence, mailing address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention 
entitled: TORQUE SENSOR ADAPTOR 
the specification of which 

n is attached hereto 

^ was filed on August 22, 2003 as United States Application Number or PCT International 
Application Number PCT/EP2003/009349 and (if applicable) was amended on 

1 hereby authorize our attorneys to Insert the serial number assigned to this application. 

1 hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, 
as amended by any amendment referred to above. 

I acknowledge the duty to disclose infonmation which is material to patentability as defined In 37 CFR §1 .56. 

I hereby claim foreign priority benefits under 35 U.S.C. §119(a)-(d) or § 365(b) of any foreign application(s) for patent or 

inventor's certificate, or §365(a) of any PCT International application which designated at least one country other than the 

United States, listed below and have also identified below, by checking the box, any foreign application for patent or 

inventor's certificate, or PCT International application having a filing date before that of the application on which priority is 

claimed. 



PRIOR FOREIGN/PCT APPLICATION(S) AND ANY PRIORITY CLAIMS UNDER 35 USC §119 


APPLICATION NO. 


COUNTRY 


DAY/MONTHnrEAR FILED 


PRIORITY CLAIMED 



















I hereby claim the benefit under 35 U.S.C. §1 19(e) of any United States provisional application(s) listed below. 



PROVISIONAL APPLICATION(S) UNDER 35 U.S.C. §1 19(e) 


APPLICATION NUMBER 


FILING DATE 







I hereby claim the benefit under 35 U.S.C. §120 of any United States application, or §365(c) of any PCT Intemational 
application designating the United States, listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT Intemational application in the manner provided by the first 
paragraph of 35 U.S.C. §112. 



I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR §1 .56 which became 
available between the filing date of the prior application and the national or PCT International filing date of this application. 



PRIOR U.S./PCT INTERNATIONAL APPLICATION(S) DESIGNATED FOR BENEFIT UNDER 35 U.S.C. §120 


APPLICATION NO. 


FILING DATE 


STATUS — PATENTED. PENDING, ABANDONED 









I hereby appoint the following attorney(s) and/or agent(s) to prosecute this application and to transact all business in the 
Patent and Trademark Office connected herewith: Victor M. Wigman, Reg. No. 25,201; George C. Myers, Jr., 
Reg. No. 27,040; Donald R. Greene. Reg. No. 22,470; Michael C, Greenbaum, Reg. No. 28,419; Charles R.Wolfe, Jr.. 
Reg. No. 28,680; Michael D. White, Reg. No. 32,795; Brian C. Jones, Reg. No. 37,857; David J. Edmondson. 
Reg. No. 35,126; Denise C. Lane, Reg. No. 42.780; Peter Weissman, Reg. No. 40,220; Brian WM. Higgins, Reg. No. 
48,443; Minh-Quan K. Pham. Reg. No. 50.594; Thomas L. Willis, Jr.. Reg. No. 53.778; and Tare L Hoffman, Reg. No. 
46,510. 

Correspondence Address: 

Blank Rome LLP 
600 New Hampshire Avenue, N.W. 
Washington. DC 20037 
TEL (202) 772-5800 FAX (202) 572-8398 
Customer No: 27557 




^^ttomoy Docket: 119508-00281 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
infonmation and belief are believed to be true; and further that these statements were made with the knowledge that willful 
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ASSIGNMENT 

THIS ASSIGNMENT, made on the date set forth below by Lutz Axel May, a German 
citizen, residing at Wolfratshauser Strasse 23a, Geretsried, 82538, Germany, hereinafter referred 
to as Assignor, witnesseth: 

WHEREAS, said ASSIGNOR has invented certain new and usefiil improvements in 
TORQUE SENSOR ADAPTOR set forth in an International Application filed on August 22, 
2003, in the office of the International examining authority and accorded A pplication No. 
PCT/EP03/09349 , and set forth in a corresponding British application, 

WHEREAS Abas, Inc., a Delaware corporation having a principal place of business at 
7401 W. Wilson Avenue, Chicago, Illinois 60706, is desirous of acquiring the entire right, title 
and interest in and to said invention as set forth in said patent applications in the United States 
and around the world; 

NOW, THEREFORE, for good and valuable consideration, receipt of which is hereby 
acknowledged, ASSIGNOR, by these presents does sell, assign, and transfer unto said ASSIGNEE, 
the entire right, title, and interest in and to the above-mentioned invention, said patent 
application for Letters Patent, and any and all Letters Patent or Patents in the United States of 
America and all foreign countries which may be granted therefor and thereon, and in and to any 
and all divisions, continuations, and continuations-in-part of said application, or reissues or 
extensions of said Letters Patent or Patents, and all rights under the International Convention for 
the Protection of Industrial Property, the same to be held and enjoyed by the said Assignee, for 
its own use and behoof and the use and behoof of its successors, legal representatives and 
assigns, to the full end of the term or terms for which Letters Patent or Patents may be granted, 
as fully and entirely as the same would have been held and enjoyed by the ASSIGNOR, had this 
assignment not been made. 

ALSO, Assignor hereby agrees to execute any documents that legally may be required 
in connection with the filing, prosecution and maintenance of said application or any other patent 
application(s) or inventor certificate(s) in the United States and in foreign countries for said 
Letters Patent, including additional documents that may be reasonably required to affirm the 
rights of Assignee in and to said invention and Letters Patent, all without further consideration. 
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Assignor also agrees, without further consideration and at Assignee's expense, to identify and 
communicate to ASSIGNEE at ASSIGNEE'S reasonable request documents and information 
concerning the invention that are within ASSIGNOR'S possession or control, and to provide further 
assurances and testimony on behalf of ASSIGNEE that lawfully may be required of ASSIGNOR in 
respect of the prosecution, maintenance and defense of any patent application or patent 
encompassed within the terms of this instrument. ASSIGNOR'S obligations under this instrument 
shall extend to ASSIGNOR'S heirs, executors, administrators and other legal representatives. 

ALSO, Assignor hereby authorizes and requests that the examination authority in any 
and all states to issue any and all Letters Patents or Patents referred to above to Assignee, as the 
Assignee of the entire right, title and interest in and to the same, for Assignee's sole use and 
behoof; and for the use and behoof of Assignee's legal representatives and successors, to the full 
end of the term for which such Letters Patent or Patents may be granted, as fully and entirely as 
the same would have been held by Assignor had this assignment not been made. 

ALSO, Assignor authorizes any member of the firm of Blank Rome LLP to insert or 
complete any information in this document needed to effect its recordal in the U.S. Patent & 
Trademark Office. 

Effective this day of [month], in the year . 

Lutz A, May 



[Signature] 
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The foregoing instrument was subscribed and sworn before me this day of 

, 2004, by Lutz A. May. 



Notary Public 

My Commission Expires: 
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Under the Pfli 



transmittaAFterto the united states 

DESIGNATEOTeLECTED office (DO/EO/US) 
CONCERNING A RUNG UNDER 35 U.S.C. 371 



Ad JQS.nopeffBoneeterequhedlofespcndloa 



PTO-1390 (Rev. 02-2005) 
Aopitjved tor use through 3^1/2007. 0MB 0051-0021 
U.S. Patent end T ^fnark Office: U.S. DEPARTMENT OF COMMERCE' 



jtion unlets ft dl»ptov» e vaBd 0MB contwl nuinber. 



ErS DOCKET NUMBER 

11&S08h00281 



U.S. APPUCATION NO. known, see 37 CFR 1.5) 
Notvt«s«li| ned 



INTERNATIONAL APPLICATION NO. 
PCT/EP2003/009M9 



INTERNATIONAL FlUNG DATE 
August 22, 2003 



PRIORITY DATE CLAIMED 

August 23. 2002 



TITLE OF INVENTION 



TORQUE SENSOR ADAPTOR 



APPLICANT(S) FOR DO/EO/US Qavld KELLY et al. 



The undersigned herewith sutxnits to the United States Designated/Elected Office (DO/EO/US) the following Items and other infonnatlon: 

. B This is a FIRST submisskxi of items concerning a filing under 35 U.S.C. 371 . 

. □ This is a SECOND or SUBSEQUENT submission of Items concerning a fifing under 35 U.S.C. 371 . 

3. B This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submissloh must include items (5). (6), (9) and 
(21) indicated below. 

i. B The us has been eiected (Article 31). 

|5. El A copy of the International Application as fUed (35 U.S.C.371{cK2)) 

a. □ is attached hereto (required only if not communicated by the Intemationai Bureau). 

b. B has been oommunicatsd l>y the Intemationai Bureau. 

c. □ is not required, as the applka]k)n was filed In (he United States Receive 
|6. El An English latnjuage translation of the IntematkinaiAppfication as fiM 

a. B is attached hereto. 

b. □ Has been prevkHJSiy submitted under 35 U.S.C. 154(dX4). 
r. B Amendments Id the daims of the Intemationai ApplicaQon under PCT Aittde 19 (35 U.S.C. 371 (cK3)) 

a. □ are attached hereto (required only if not oommunicated by the International Bureau). 

b. □ have been oommunicated by the International Bureau. 

c. □ have not been made: however, the time Hmit for making such amendments has NOT expired. 

d. B have not been made and wiH not be made. 
9. □ An English language translation of the amendments to the daims under PCT Artic^ 

9. B An oath or dedaration of the lnventor($) (35 U.S.C. 371(cK4)). 

10. □ An EngUsh language translation of the annexes of the International Prefiminary Examination Report under PCT Artide 36 (35 U.S.C. 

371(cX5)). 

Kems 11 to 20 below concern document(s) or information Included: 

11. B An Inforniatkxi Disdosure Statenrtent under 37 CFR 1.97 and 198 

12. B An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.26 and 3.31 is Induded. 

13. B A preliminary amendment 

14. □ An Application Data Sheet under 37 CFR 1 .76. 

15. □ A substitute specification. 

1 6. □ A power of attorney and/or change of address letter. 

1 7. □ A computer readable fpmi of the sequence listing in accordance with PCT Rule 1 3fer,2 and 37 CFR 1 .821 - 1.825. 
16. □ A second copy of the published intemationai application under 35 U.S.C. 154(dX4). 

19. □ A second copy of the English language transtalfon of the Intemationai application under 35 U.S.C. 154(d)(4) 

20. B other Items or information: Poem PTO-1449 and references 



This coOection of information to required t}y 37 CFR 1.414 and 1.401-1.492. The infwmation it required to obtain or retain a t)enem by the public, which Is to file (and by the 
USPTO to process) an application. Confklenliaiiy Is governed t>y 35 U.S.C. 122 and 37 CFR 1.11 and 1 .14. This cdlectlon is estimated t» take 15 minutes to oomplote. 
Including gatherlno Infbflnalion, preparing and submitting the cornpleled form to the USPTO. Tkne >Mtt vary depending upon the Individual case. Any comments on the 
emount of time you require to complete this fonn and/or suggestions for reducing this burden, should be sent to the Chief Information Officer. U.S. Patent and Trademarfc 
Office. U.S. Department of Comnerce. P.O. Box 1450. Alexandria, VA 2231 3- 1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: 
Mall Stop per, Commlsatofier for Patents. P.a Box 1450. Alexandria. VA 2231S-14S0. 
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Undef the Pi 



J,S. APPLICATION NO. (if known 
Not 



US. 

Reduction Act of 1995. no persons are reauirBd to respond to a 



37CFR1.5) 
yet assigned 



ppTIcatk 



PTO.l390(Rev 02 2005) 
jproved for use through 3/31/2007 0M8 0651^21 
jemarfc Office: U.S. DEPARTMENT OF COMMERCE 
of infoimation unless displays a valid 0MB contiqi number^ 



INTERNATIONAL APPtlCATION NO. 
PCT/EP2003/009349 



Ttie following fees have been submitted 
>1. B Basic national fee .% S300 



12. El Examination fee 

f International prelirninary examination report prepared by USPTO and all claims satisfy provisions of PCI Article 

33(1 K4) 5100 

\ll other siluations "00 

>3. B Search fee 

Jearch lee (37 CFR l.445(aK2)) has been paid on the international application lo the USPTO as an Inlernationat 

Searching Authority ^'^OO 

ntemational Search Report prepared and provided to the Office $400 

VII other situattons ^500 



ATTORNEY'S DOCKET NO. 
119508^0261 



CALCULATIONS PTO USE ONLY 



$ 300 



$ 200 



$ 500 



TOTAL OF 21,22 and 23- 



$1,000 



^ Additional fee for specification and drawings filed in paper over 100 sheets (excluding sequence listing or 
computer program listing filed in an electronic medium). The fee is $250 for each additional 50 sheets of paper 
or fraction thereof. 



Total Sheets 


Extra Sheets 


Number of each additional 50 or fraction thereof 
(round up to a whole number) 


RATE 




• 100 = 


/50 = 




x$250 


S 



Surcharge of $130.00 for furnishing the oath or declaration later than 30 

n/>nthc fr*wT» 4h* oaHi4»«t r-lai^o-r* nr\f^ri*^, Wat* m rPO 1 AOOfhW 



CLAIMS 



NUfvlBER FILED 



NUMBER EXTRA 



RATE 



Total Claims 



24 



20 = 



$50 



$ 200 



Independent Claims 



S200 



$ 200 



VIULTIPLE DEPENDENT CLAIM(S) (if applicable) 



* $360 



TOTAL OF ABOVE CALCULATIONS = 



□ Applicant claims small entity status. See 37 CFR 1.27. Fees above are reduced by 1/2. 



SUBTOTAL • 



$1,400 



'rocessing lee of $130.00 for furnishing the English translation later than 30 months from the earliest claimed 
jfiorily date (37 CFR 1 .492(i)). ^ 



TOTAL NATIONAL FEE 



$1,400 



-ee lor recording the enclosed assignment (37 CFR 1 .21(h)). The assignment must be accompanied by an 
ippropriale cover sheet (37 CFR 3.28.3.31). $40.00 per property * 



$ 40 



TOTAL FEES ENCLOSED 



$1,440 



Amount to be 
refunded: 



Amount to be 
charged: 



a. El A check in the amount of $ 1 .440 to cover the above fees is enclosed. 

b. □ Please charge my Deposit Account No. 23^85 In the amount of $ to cover the above fees. A duplicate copy of this sheet is enclosed. 

c. B The Commissioner is hereby authorized to charge any additiona! fees which nwv be required, or credit any overpayment to Deposit Account No. 



23-2185. A duplicate copy of this sheet is endoeed 

NOTE: Where an approprtate time limit under 37 CFR 1.494 or 1.49S has not be^n 
granted to restore the imematlonai application to pending status. 

SEND ALL CORRESPONOEHCB TO: 

CUSTOMER NO.: 27557 
BLANK ROME LLP 
600 New Hampshire Avenue. N.W. 
Washington. D.C. 20037 
Tel: (202)772-5800 
Fax: (202) 572-8398 



CFR 1.137(a) or (b)) must be filed and 




Registration No. 



February 23. 2005 
Date 



FORM PTO-1390 (REV. 02-2005) 
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TWe: Toroue Sensor Adaptor 
FIELD OF THE INVENTION 

TNs Invention relates to a torque transducer assembly and to a torque 
transducer Incorporatirv such an assembly. The invention has paiticuiar 
5 application to measuring torque In a lie^tening tool in ¥vhlch torque is 

generated in putees and to measuiing torque in an adaptor mountable to a 
pubed-tnique type of tetsning tool. 

The invention further relatos to an eledrical power generator for 
generafing power from mechanlcaj vbrations such as are generated in pulso- 
10 type fastening tmrts. 

.■. JACKQROUND TO THE INVENTION ' 

Considerabto attention has been given in leceni times to measufing the 
toiqueiienerated In pulsed torque tools and conlrolling operation of the tod 
achieve a ixB-detennined torque. Such tools may be sometimee lefisned to 
15 as poweiedtofqua wrenches. They have been long used tor applying a 
tightening toiqus to fasten nuts to boHs. or sindar operations. 

Pulsed torque tools include two categories. One in which an impact 
generates a torque impulse, such as rotaiy hammer and anvil mechanisms: 
the other in which a pulse of controlled characteristics is generstod, such as 

20 by a pressure pulse generated with the aid of a piston and cylinder 

mechanism. In both cases, a train of successive torque pulses is generated 
to produce increasing toque on the toad being tightened. Impact-type tools 
may be eledricaily or pneumatically driven (e.g. compressed air). Pressure 
pulse-type tools may be hydrauBcaOy driven (e.g. oiO or eiedricaOy driven. 

25 The toniue pulses are generated at one end of an output shaft and are 

transmitted to an adaptor at the other end configured to fit the load euch as a 
nut or boR head. 



The oontrol of a pofwer impact tool using a torque transducer te 
desoribed in pubOshed U.8. patent appHoatkm US20Q2AX}20538M. flm 
foniue transducer uses a ferrofnagnelic sensor and spedRcaBy discloses a 
magrietD-etaslte ring oocjilad to llie output sliafl of tlieti^^ Animpacttool 
5 control method and apparatus is described in Irtematlonal patent application 
publication WO01/44776. The oontrol system uses a magneto-elastiG torque 
transducer mounted exterioriy of the tool in whicii the magnetD*el88tlc 
transducer element is an Integial portion of a shaft through vvhich torque Is 
transmitted. Tt^ document also disdosas the ImplementBtion of the control 
10 system as a rstrafit system fx use in oomrolling an existino impact tool. 

PCT patent appRoation PCT/EP02A6860 fBed 24** June. 2002 
discloses the control of a pulsed torque tool using magnetic-based torque 
^tr ansducer which has a transducer element or region integral with the output 
shaft of the tool. The control apparatus indiKflng ttie transducer disclosed in 
IS tills application is disposed intBriorty of flie power torque tool 

The present invention arises ftorh addressing the problem of prowidi^ 
an adaptor attachable to a conventional power torque tool of the pdsed-type 
whereby torque measurement and control can be exercised on the tool. The 

I 

invention is ebo concerned wtti measuring thd torque generated on a load by 
20 eadi pulse in orderto exercise control oftheappricafionoftorque to the load 
and parflculariy to stop operation of the power tool wfian a piedetemnined 
torque is reached. Anoltier aspect of the invention also proposes using tiie 
mechanical vibration associated with ttie operation of a power torque tool to 
derive electrical energy for operating circuitry for the measurement and 
25 oontrol procedures. This aspect of the invention is of mora general utiGiy for 
generating electrical eneigy from medianical vibration. 

Aspects and features of tfiis invention relating to a toniue transducer 
assembly suitable for use in an adaptor are set forth in Claims 1 to 7 and 22 




fonawlno this description. The invention sbo provides a torque tnmsduoer as 
set forth In Claim 8 to 10. 

Aspects and features of this invenGon reiating to an electrical povver 
generator In aocoidanosrwith this invenlion are setforth in Claims 11 to 20. 
S The generator may be mounted to a pubed-type power torque tool 

The Invention and its ptactice wffl l>e fijrther dasoftied with reference to 
the accompanying drawings: 

BRIEF DESCRIPTION OF THE DRAWINGS 

f=^.. 1 shows a dtagrsmmatio vtawof a torque sensor adaptor idt for a 
10 convontionarpcnfmrtoique tod liacconlancewillh this inventi^^ 

» Fig. 2 shows an axial ooss^ectionai view through an adaptor for use 
as the tntiue sisnsor adaptor diown in Fig. 1 ; 

Fig. 3 shows an axial cross-secttonai ^ew through another torque 
sensor adaptor showing additional mechanical detaH; 

Fig. 4 Hustrates a signahMDoessIng fMtuie employed In the 

« 

measurement/ioontrol unftof Rg; 1; 

Fig. 6 shows an axiid view through one embodiment of a vBxation- 
powered electrical generator unit aooofding to the bivenHon; and 

Fig. 5a shows the oo8 of the unK connected with a rectifier for 
20 generating a direct voitas|e output 

DESCRIPTION OF EMBODIMENT OF ADAPTOR KIT 

Fig. 1 shows a conventional power torque tool 10, such as an impact- 
type fasternng tool which provides torque pulses at an output shall 12. The 
tool illustrated is powered by compressed air through line 14. Itis 
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oonvenliona] to fit a load-engagino adaptsr on the end 1^ 
distal the poMer tocri fbrtfansmltiing toiqua to the W 
Such an adaptor bexempnfledinPCTIEP02/D6860. The adaptor Is a passive 
artlcto for transmitting totquellrom the shaft to the load. As described in 
5 PCT/EP02A)6960, the disclosure ofwMch is hereby inooHMFBted by 

reference, torque measurement end control b periiDnnjSd wttiln the tool body 
9 10. 

In aooontnioe with one aspect of the preseiit Invention a Ut including a 
torque sensor adaptor 20 is |»Dvided to enable tongue measurement arid 

10 contralto be exeitised on a oonvenllonalpubed torque tod notoontalning 
such provision. Ihe adaptor 20 couples to the tool output shaft at one end 
and receives a oonvenfional passive ad^jtor fbr engaglrtg a load at ttte other 
'^end. The adaptor fnoorporates a toique transducer arrangernent using a 
magnetio-based torque transducer eiemenL The adaptor 20 can be 

15 chairacteffsed as an active devfoe in contrast to prior passive devices. In the 
kit tOustrated the tongue-dependent signate from the sensor arrangenent In 
adaptor 20 are supplied over cable connection 22 to a signal processing and 
^ controller unit 30 which in turn supplies a shut-ofT signal over cable oonnedton 

32 to an air-valve unlt4p acting in Hne 14. The unit 30 may include a display 

20 34. e.g. an LCD display, <br displaying relevant parameters on a manual^ 
actualile Icey pad 30 lor entering control instructions and data to a 
programmed microprocessor (not shown) housed in unit 30. The unit 30 can 
be mounted or carried so as to be fipee of the vibration generated in operation 
ofthetoollO. As schematfcaHy illustrated by chain lines 24 the adaptor 20 

25 has a body portion 26 which to securabto or attachabte to the body of the 
power tool 10 es wOl be described below. The adaptor has a torque 
transmitfing shaft extomfing through the body and having an output end 28. 

Fig. 2 shows one form of construction for the adaptor 20 which is 
.-^^ constnjcted to transnA torque about an axis AA. It is a general aim of the 



5 



oonstrudion to kaep the odal length Of the torque Iren^^ 
aspossiiie. The edaptorhes a housing 26 wHh an ntemal circular bore 27 
h which is mounted a torque fiansffin^ 
within the housing 26 ebout central axb^A Details of support and 
5 mounting are shown In 1^. 3 

The Bssembly 60 has a shaft portion 62 disposed betNveen an input 
portion 64 and an output portion 66 providing the output end 28 of F«. 1. 
The input end output rolee are reversMe but the Shalt portions 62 and 64 are 
shaped in aocoidwKhusiMipCMertoolpradioe. The Input portion 64 is 

10 engaged with to the shaft 12 of toollO. Itlsof taugerdlametorthantheshaft 
portion 62 and includes an axial blind bore^ oorilHiured to fit on the diirtal 
end 12a ofthetool output shaft 12. For example. Ifthe tool output shaft is of 
^a square cross-section, the bore 68 is of e matdiing square section. The 
output portion 66 is shown in this ernbodbrient es a square cross-section shaft 

15 similar to the output shaft 12 ofthe power tool and to which a passive load- 
engaging adaptor can be fitted. It wm be understood that the Input and output 
portions of the assembly 60 can be configured as required by the tool and the 
load adaptor respectively; or the output portion 66 oouM be configured for 
direct engagement wUh the load. 

I 

20 The shaft portion 62 b of circular cross-sedton and is radially-spaced 

from the adjacent famer surface of housing 26. Shaft portion 62 is 
magnetised at 70 to provide a torque-sensitive transducer element or region 
which emanates a ton)ue4lependent magnetic field which Is sensed by a 
sensor enangement 72. 

25 The region 70 is a region of stored magnelisatton. That is. it is 

remanentty magnetised to store a pennanent magnetisation. Preferably the 
magnetisation is an anrajlus of longitudinal magnetisation alxHit axis AA 
Longihjdinal magnetisation is in the direction of axis AA The longitudinal 
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magnetisation may be cf <tw Kind known as dr cu i nfe n sn Ua l sensing as 
disdosed bi VVO01/13081 or. preferably, of the Mnd iorawn as profU»«hift 
(a}dai or radial sensmg) as disclosed in VVO01/79801. Anottiertoniue 
measuring technlqua wQioh does not lequire a region of stored magneti^^ 
S is that diseased in Britisli patent apptfaalionGB 0204213.3 fa^ 

Febfuacy, 2002. fai this technique the transducer element is not a prsviousiy 
magnetised or (enooded) region of the shaft but is a defined region in wMch 
the tofquft-sensMlve element B established in use. 

The megneOc field sensor anangement Is disposed in the space 
10 betiween the portion 62 and the adgaoentinteikM-surlisKX 27 of housing 

' As wfll fMoome more^apparent from the adaptor of^. 3, the space preferably 
houses a ling of material In wNch the ssnsor airangenient is embedded and a 
^portion of which provides a bearing supporting shaft portion 62. Various 
magnetic field sensor devices are known in the art. e.g. Hall effisct and 
IS nriagnetoreslstlve. but a prelisned sensor devks is a satui^'ng-core Induct 
device, particubirly a saturatbig^ore device or devices connected in a signal 
conditioning and processing circuit ($CSP) of the kind described In 
W008/S2063. Hm complete sensor cfacuttanai^iement is mounted to 
housing 26 wHhih bore 27. The signal oulpul cable 22 (Fig. 1) exists threi«h 
20 the aperture 11. The sensor devlce(s) and the assodaladSCSP ore not In 
contact wHh the shaft. 

By way of example, Rg. 2 IRustFates the SCSP 72 as including two 
saturating core sensor devloes (MFS) 74a, 74b. As is described in 
WO01/13081 end WO01/79801. two devwes connected in series In an SCSP 
25 drcuit can be enipkiyed to addilively combine torque-dependent components 
of the fieM emanated by region 70 while canceling out a common component 
such as the Earth's magnetic field or an interibring component associated with 
power tool at the worf(piece to which torque Is applied. The placement and 



odentafion of the sensor inductors is depoident on ttte torqueniependefTt 
oomponenk to be sensed. 

The signal outputted on cable 22 is a train of pulses oonresponding to 
the successive impacts ^ the power tocrf or other apparatus generating pulses 
oftorque. Each pulse of the output train has an amplitude and duration 
rspresenlind the iDKiue attained and the tim 

turn or attampt to turn the load. The train oftDique-fepiesenlingpufses are 
praoessed by the pragrammsd mkroprooessor in unit 30 to delsmrim 
which point a pre^toique is reached. The pre^ value is input by Icsypad 
36. P ropoaab far de ton iiin a tiooofthetoiqueacWewd are discussed In U.S. 
.2002/002050538 A1 and W001/44776, lillom detailed infbnnationon.tha 
geheialion of fbrqusTowr a suooassM.nunAerof puisas and'ta 
-'^measupsment is disclosed. In PCTyEP02/0e960, 

On atfainino a deslad maasunsd torque the micropraoessor in unit 30 
outputs a signal on cable 32 to actuate an air-^aive oonboHer 40 to shut-off 
the air or other power suppty to the power torque tod to. 

In en altemafive arrangement the SCSP drcuft is Included in unit 30 so 
thatonly the MPS devices are included wiihin the adaptor and connected Into 
the SC8P tlwough the cable 22. 

ki Implementing torque measurement using the adaptor described it 
has been found benefidai to mates a measurement for each torque pulse 
signal which is rsfersnced to the qulesoent level of the signal output from 
SCSP72. This enables drift bittM output oftheSCSP to be disregarded. 
Fig. 4 shows the output voltage Vr of the SCSP overs number of pulses at 
wMch the quiescarrt level Vo drifts (the drift Is exaggerated). Tlie pulse 
amplitude Vp should be measursd with respect to the quiescent level. Pulse 
detection and measurement b preferably done using a sampling technique 
enabling up to. say, 20 ssmples to be taken during the period of a pulse. 
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Inveslioalion to data has rmealed lhal the exiimd 

proposed bOkdy to be more stibjed to interfering magnetfe fields oilglnatine 
outside the power tod than a power tool bi which magrwfi&tesad torque 
meaauiement b made Memally. On the other hand, measurement drifts and 
5 variations due to part tolermoes are likely to be better in the external adaptor 
than with a nra^|netk>4}ased torque transducer wtthin the power tool 

R is lecognised that the-active torque sensa devloe rnay have a RmitBd 
Bto expedanoy. tttsusedhuahoetleenvlronmeiit In addiUon to the 
Inherently vibratory nature of a power pulse torque tool, additional mechanical 

10 stresses arise In the way the tool Is ^iplied to tosten a «vheel nut Iheangle 
of ttw tool to the next«xis varies, the stjpness of the nut on the engaged 
thread b another variabto and the power tool rnay run at a very higlh speed if 
^c^jerated under no-load ooncfiSora. One additionaf feature that can t>e 
provided In the unit 30 b to count the nun^ of torque pubes detected and 

15 processed as a measure of the use of the adaptor. An indicator can tie 
<fi8played on the dbplay screen 34 when a predetennirwd number of pubes 
have been reoorded. 

Tun^ now to Fig. 3, the torque sensor adaptor 120 perfoms and 

» . 

operates in the sarrie manner as that of Fig. 2'and those detalb of the serisor 
20 assembly will not be repealed. Fig.3showsaddaionaldetaibofone 

embodiment of the mectonlcal stnicture of the active adaptor. Features I3ce 
or sanflar to those of Fig. 2 bear the same reference numerab inoeaeed by 
100. 

In Fig. 3, the rotatable transducer shaft assembly 160 comprises an 
25 input portion 164. a transducer region 162 (the stored magnetbation b not 
flhistrated), and an output portion 126. The assembly b rotatably mounted In 
housing 126. The output portion of square cross section Includes recess 165 
for co-operating with a standard passive adaptor. The transducer region 162 
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te kiealBd fix rotation wRNn the housing by a plain bM 
anmibr tMi8h 180 of a plasties matsriol vvhich is bomtod to or otheiwiM 
secuied against rotation to a fonward 0.6. toward tha output end) inside 
surfisce 127a of the housbiQ 126. The interfor dianiatar of bush 180 is slightiy 
5 greaterthan the diameter of region 162. other than for a Ibrwanl lip 182 wMch 
bears againstthe ehatL The bush 160 hos the eensor devices 174a, 174b 
entedded within iL ln theoQnstructtonofFig.3itisa$sumedthattheSC8P 
circuit is extsmal to the adaptor In the unit 30 of Fig. 1. The cable eidt hole is 
not shown. 

10 The reanMtid end ofbush 180 seats against an intemai step 127b of 

housing 126 and also provides en abutnient 184 Ibf axlaily locating the 
transducer asseniUy and specHlcaliy a jfoiward surface of the eniafgedbYHit 
^^I^Jioftion 164. The Input portion is sized to rotate freelywfthin a part 126a of the 
hcMjstog of reduced internal diameter extendmg from step 127b to a reanward 

15 internal step 127c. Step 127e lies a(Qaoent a circumferential groove 165 in 
the input portion 164. An annular bushing 186 of a low friction. selHubiicatit^ 
material Is received in the groove and engages the interior surfisce of housing 
126 and Is axialiy located by step 127c. The bushing 186. and therewith the 
transducer assembly 160 is retained in the housing by an intomally^ecatod 

20 press4lt retaining ring 188 at the rear of the housing. The housing 126 not 
only provides, mechanical SMpport and piotectton but provides a magnetio 
shield tor the tianaduoeressembly. itwillbeunderatoodthattheconstoictton 
iRustratod in Fig. 3 b dtagrammatic in nature. 

One featore of the assembly 160 of Fig. 3 which differs from that of 
25 as8embly60ofFig.2]sth8ttheinputportion164tenninateset164aflush 
with the reanwaRf end 126b of the housing 126 or within the axial oonfinee of 
the housing which is in aooonl with the desire to Iceep the overall length of the 
activa adaptor as smaB as possible. The squsre-eedion bore 168 for 
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engaging the output shaA of the power tool b oontalned wKhin Ihe hiM»^ 
The assembly 160 h a push fit into the housing 126 ttom Ha itsanMid end. 

To peffbnn the fupctkm generally indicated at 24 In Fig. 1 of 
prevantlhg rotation of Ihi adaptor housing and to retain the output shaft of the 

5 power tool ef^agedwtthli the bore 168, the exterior of housing 126 is 
adapted to retain one end of a stitrhalleal sprfng Cor more than one such 
spring) the other end of which is retained on the housing of the power tool. 
The spring, thus retained, is in an axiaily siratehed state On tension) so that 
the tension mabiliins the active adaptor engaged wNh the power tool. It has 

10 also been found that the flexMity of the retalnhig spring enables the power 
tod fitted with tha adfve adaptor to aooommodate the variationa in the angle 
between the toniue a)ds and the load being fiastened that occur In precb'cal 
'^use of the tool It wi be understood the plain bearing type of rotaiy support 
provided by bush 180 and bushing 186 could be substituted by other means 

15 of bearing support. 

If a cabto 22 b used file caUe can be secured to the power tool 1^. 
Theunl30 can be mounted ai^whcre oonvenienti e.g. onthe airfihe 14 or 
the valve unit 40. There badvantega In using a wira-tesa link (free of wire 
connection) fix>m tfie acfive adaptor. 

20 Tlw operation of the kR described requirea electrical power to be 

available to operate ttw 8C8P in the adaptor 20 and the electronics In unit 30. 
VVhHe such power can be derived from any source, It Is preferred to rnake the 
kit fittabte to any power torque tod %«Khout any special electrical power 
connection requiring to be made other than for the air valve control unit 40 

26 which becomes part of the enefgy supply (air or othenArise) for the tool. 

To this end the unit 30 may be batteiy powered and power to the 
SCSP In adaptor 20 supplied through the cabto 22. To at least support the 
Internal battery supply. It b now proposed to provide a means for electrical 




power gwwraHon which draws Rs eneigy from Ihe nwehanical vibration of the 
power torque tool. Suchasoufoewoutdbeofpaitfcularbenefllwherethe 
active adaptor 20, 120 does not use any fonn of cable oommunicetion to unit 
30. Both from, the pointef view of compadness and of reliabiify of operation 
5 in an environment of high vibration, avoldanoa of a batteiy supply at the 

adaptor is dearable. 

® DESCFUPTION OF ELECTRICAL POWER GBOWTOR 

A vibfatlon-to-electrical power generator win now be described wHh 
refeience to Figs. 5 and Sa. 

10 Fig. 5 shows a generator 110 fn which a magnet 112 is disposed to be 

freely movable along the a)ds of a helioaJ coD 1 14 shown as a tiro-layer 
^winding. The coil may be |rile wound In any feehion. The awal movement of 
the magnet 1 12 and the magnet flux field assodated wRh it generates an 
electromotive fr»ce (antf.) in the coil as the tield Ones cut the ooB to trensfonn 

the Idnetic mechanical eneigy of the magnet Into electrical energy. 

The movement of the magnet is constrained by disposing It wBhbi a 
cyOndrical tube 116 around which the ooa 114 is wound and the ejdent of 
movement Is limited by stops. The magnet vibrates axlalty within the tidM in 
sympathy with the vibration of a mechanical device, such as a power tool to 
which the tobe 116 Is mounted. To enhance the to-and-fro vibration of the 
magnet 112, at least one of the tobe ends is dosed by a resilient stop devloe, 
such as a spring, against which the magnet bounces or recoils when It strikes 
the device. Preferably each end of ttie tube is dosed in similar manner as 
indicated by resilient devices 118a and 118b. Thetubeisofa-^ippeiy" 
plastics to provide low tictian for the axial vibration of the magnet 

Poiytelrafluoraethylene (PTFE) is an example. 
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The magnet 1 12 is a bap4ype of pennaiiant magnel and praf^ 
relatfyeiy high length (L^ to diemeter or wMlh ratki to ledM 
demagnelisalion. The ooB is of about the same length Las the magnet md 
the resilient devices 118a and 116b are spaced at a distance D ftom the 
5 respective nearer end of the coll to allow the magnet to fully emerge fnm 
col DisprefBrablyatleast50%ofL | 

The sprfngs or other resilient devices 118a and 118b not only sei|« to 
retain the magnet 1 12 In the tube 1 1 8 but adso to cushion the magnet a^inst 
violent shocic FurfhennofB, the assembly may be designed to have a 
10 resonance at a fieqiiency of (he vfcrating source 80 as to enhance the 

transfer of ^bration of the sowoe into vibiations of (he magnet 

• •• • ■ • • 1 

w« Tlievbrationortheinagnet 112 within ooQ 114 generates voltages 
'*^bothpoiaritiea at a given end of the ooO with respect to the other. Asshown 

In Fig. 5a the coil 114 inay be connected into a fUli-wave redffler bridge 120 to 
15 generate a single polarity of vottage/dirrent output used, tbr example, to 

charge a smoothing/Moiage capadtor C. 

The physical site of the generator of Fig. 5 is prssentty contemplated 
as ranging from a magnet which ia a pieceof^nagnetised wire disposed wtthln 
a tube (he size of a drinfdng s(rBw- certain of the many such straws are of a 
20 suffictently '^flppeiy'inaterial-to a rnagnet filling a tube of 1 cm diameter w 
more. j 

The generator embodiment of Fig. 5 utilizes a straight tobe. The 
embodiment could be realised in an arcuate or other curved fonn. Other 
ibnns of redprocal movement along a pnsdelermlned path between 
25 prescribed lirnitsindude a rnagnetoonstralhed to rnove In an areuate path 
atKiutanaxIs. 
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As alraac^ stated the s^l communication from the adaptor 20 to the 
prooessino unKoouldbadonebyawire4e88fnelhod.8iiGhasanlR6nk, 
rather than through the cable 22, As deaeribed the cable 22 ellows power to 
be distfibuted ftom the upit 30 to adaptor 22 or vice versa or a combinatton of 
ihetwo. To avoid use of the cable altogether requires the adaptor 20 and 
unit 30 to have separate sources of power in which case the generator of Fig. 
5 may be sufficient to fiiBy power adaptor 20. 
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Claims 

1. A torque IransduoBr assembly comprising: 

a housing having^ opening (heiethrough; 

a torque trahsmiBsion shall eKtending in said opaning am^ 
aboiA an a)ds extending through said openlrv. said shall havb^ 
respeclAra end portions acx^ssibto frorn extetiorly or said housing, 

a torque transducer eierne n t integral with, or carried by. saM shall to 
emanate a magnsSc field dependent on the torque In the shaA, 

a magnetie field sensor aiiangeijtent located within said housi^ ' 
atQaoent said element for sensing the torque-dependent field, said 
» sensor arrangemsnt being operable to provide a torque^pendent 
signal; and 

means for communicating said torqu»4ependent signal to a signal 
exiennaly of the assemiily. 

2. A torque transducer assembly as dabned in Claim 1 in which one orxi 
portion of said Shalt prqiscts exteriorly of said Iwusing and piovidM 
portion of the shad 

3. A torque transducer assembly as claimed in Claim lor 2 in which said 
housing is configured to enable it to be secured against rotation. 

4. A torque transducer assembly as claimed in Claim 3 further comprising 
s rjiernber having a first portion engaged with the housing and second portion 
engageebte with the body of a power torque tool to secure the housli^ 
against rotelion with respect to said body. 
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5. Atoque transducer assembly as dafnrad in Claim 4 in whkih said 
member comprises a heOcai spring. 

6. Atoiquelransdueerassemblyasclalmedjnarvoneof (%dms 1 toSin 
which said magnetic fieid sensor arrangement ooinpnsas at least one 

5 magnetic field sensor devtoe. 

7. A toniue transducer assembi/ as cWmed in Claim 6 In vvhic^ 
nwgnetfc field sensor anangament further comprises a droua Into which the 
magnetic fiekl sensor devloe(s) b connected, fhe dioA and miiinellefleU 
sensor devloe(s) being supported by said housing, the dreuit being operable 

ig . to outputsignalsrepresent&ig torque Ihreugh the moans for communicati^ 

^ A torqua transducer ooniprtsihgti torque transducer assembly which is 
^w*as daimed In any one of Claims 1 to 7 and a signal processing unit in 

communication with said torque transducer assembly ibr prooassli^ aaid 

toniu«<i8pendent signals, whsrein saM signal pracoesing unit b operable to 
15 process pubestgnabrepresentfivpubee of tMque and breeponsive to the 

amiMitude of each pube signal with lefeience to the quiescent signal lev^ 

which it blnyoaed. 

9. AtoiquebensduoerasdairodinClaim7or8whereinthemeansfbr 
communicaliDn utaizes a wirote (iiee of wim connection} (brm of 

20 communication. 

10. A torque transducer comprising a torque transducer assembly which b 
as daimed in Claim 8 and a signal processing unit connected to eaid means 
for communication by an ebctrical cabb. said signal processing unit 
comprising a drcuit Into which the m^nelic field sensor devioe(s) b 

25 conneded through the cable, the drcuft being operable to output signab 
representing sensed torque. 
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11. AtFansduoeraseUbnedliClallnnlOinwhlchsionalpraoessIhgunK 
opendbto to process pulse signals representing pulses ^ 
responsive to Ihe amplHude of eech pulse signal with referehoe to the 
quiescent level isn whidfit Is Imposed. 

5 12. An eiecMcai power generator oompifslng a pemwnertmaonrt 
disposed to mow My back*€md4brth along a predstsnnlned patt^ 
prescribed RmHs. a ooB wsiding through which the predetennined path 
extends, ttie magnet and ooB being so ananged that badMtfKMbith 
movements of the magnet with respect to the ooa generates &m.f.s in the coo, 

10 and a rectifier anvngement tor deriving voltage of a given polarity from the 
ajfi'to." 

13. An eiedrical power generator as claimed in Claim 12 in which at least 
one of said prescribed Mto is defined by a rsslOent slop deyioe firom which 
the penranent magnet Impinging hereon rebounds. 



15 14. An eieotrical power generator as claimed in Claim 12 or 13 in which 
said ool is wound dbout a portion of said predetennined path, said magnet 
has N-S potes aligned on saM path and ssid prescribed limits are spaced froia 
respective ends of s^ path portion. 

16. An eiedricei power generator Bs claimed in Claim 12 wherein the 
20 spacing between the prescribed Rmils and respective ends of said path 
portion b not less than half the length of the magnet 

1 6. An electrical power generator as claimed in Claim 14 or IS In wtfhich 
said coll has a length along said predetemiined path about equal to the length 
of the magnet 

2S 17. An electrical power generator as daimed In any one of Claims 12 to 16 
In which said predetennined path Is straight 
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18. An electrical power generator as claimed in any one of ClaU^ 
(uriher comprising a tube in which the predetennined path extends, the 

magnet being disposed within the tube and the coll being wound about a 
portJonofthetube. 

5 19. An dectricalpaii«nrgenerBtora8 claimed In Claim 18 and 13 in^vh^ 
^ the or each resilient stop device is located wHhln the tube. 

20. AneiedrlealpowergeneiatorasciaimedinanyoneorciaimslZtolO 
in which said rectilier anangemert comprises a lUI-wavB ladiite^ 
across said ool. 

10 21. Apulse44ypepowsrton|iietDoltowhiohaneiecUcalpowergenefa^ 
^as claimed in any one of Claims 12 to 20 b mounted whereby the m^nstb 
wadimeatod badcHmd^foith along saki pradetemiM 

ool l>y the vibration of the power twque tool when in operation. 

22. A toiquebansduoer assembly comprising 

® IS a housing having an opening fherethRMigh, 

a teique transmission shall disposed id said housing for rotation abe^ 

an ads extending through said opening, said Shalt havvig a first 

supported h an annular bush seouied to (he housing and from which first 
portion and output poitibn of the shaft projects, 

20 said first portion having a torque transducer element integral therewith, 

or canted thereby, to emanate a magnetfe field dependent on the tMT|ue in (he 

shaft, a magnetio field sensor airaiHiement embedded In said bush adjacent 
said element for pfovMlhg a tORiue^topendent signal, 
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said shaft having a second portion distal said output portion and at 
least partially contained within seid opening. 



IB 



ssdd second portion beii^ of laiger croes-eecUon than said first porton 
and abuttbig aid bush, 

ftst means for (ocaOng said second portion to rotate wtth respect to 
said housing and second means for applying axial force behween the housing 
5 and said second portion to maiRlain same in abutment 

23. A tonfue transducer assembly as olairned In Claim 22 In which said first 
means compite e e a bushing localBd in a drcumffiNential groove around said 
second portion and engaging an inner swfane cf said opening. 

24. A torque transducer as claimed in (^im 23 in which said second 
10 means oomprim a letainer ring seouTfid in said opening to app^ 

force to said bushing. 
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Abstract 



The inventton relates to a torque transducer assembly and to a torque transducer 
incorporating such an assembly. The inventton has particular application to measuring 
torque in a fastening tool in which torque is generated in pulses and to measuring 
torque in an adaptor mountable to a pulsed-torque type of fastening tool. 
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AMENDMENTS TO CLAIMS 

Listing of Claims: 

Claim 1 (Currently Amended): A torque transducer assembly comprising: 
a housing having an opening therethrough; 

a torque transmission shaft extending in said opening and rotatable about an 
axis extending through said opening, said shaft having respective end portions accessible 

from exteriorly of said housing[,] ; 

a torque transducer eloncnt integral with, or carried by, said shaft to emanate 

a magnetic field dependent on the torque in the shaft[.l; 

a magnetic field sensor arrangement located within said housing adjacent said 
element for sensing the torque-dependent field, said sensor airangement being operable to 
provide a torque-dependent signal; and 

means for communicating said torque-dependent signal to a signal externally 

of the assembly. 

Claim 2 (Original): A torque transducer assembly as claimed in Claim I in which one 
end portion of said shaft projects exteriorly of said housing and provides an output portion of 
the shaft. 

Claim 3 (CurrenUy Amended): A torque transducer assembly as claimed in Claim 1 
erf in which said housing is configured to enable it to be secured against rotation. 

Claim 4 (Currently Amended): A torque transducer assembly as claimed in Claim 3 
fimher comprising a member having a first portion engaged with the housing and a second 
portion engageable with the body of a power torque tool to secure the housing against 
rotation with respect to said body. 

Claim 5 (Original): A torque transducer assembly as claimed in Claim 4 in which 
said member comprises a helical spring. 
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VJL Patent /Qlfmation No. TBD 
Atfy. Docket No. 119508^0281 

Claim 6 (Cunentty Amended): A torque transducer assembly as claimed in any«Re 
of Claimc 1 to 5 claim 1 in which said magnetic field sensor arrangement comprises at least 
one magnetic field sensor device. 

Claim 7 (Currently Amended): A torque transducer assembly as claimed in Claim 6 
in which said magnetic field sensor arrangement further comprises a circuit into which the at 
least one magnetic field sensor device is connected, the circuit and the at least one magnetic 
field sensor device being supported by said housing, the circuit being operable to output 
signals representing torque through the means for communicating. 

Claim 8 (Currently Amended): A torque transducer comprising a torque transducer 
assembly which as claimed in m i y o noofCloimalto? claim 1 fiiilher comprising a signal 
processing unit in communication with said torque transducer assembly for processing said 
torque-dependent signals, wherein said signal processing unit is operable to process pulse 
signals representing pulses of torque and is responsive to the amplitude of each pulse signal 
wifli reference to the quiescent signd level on which it is imposed. 

Claim 9 (Currently Amended): A torque transducer as claimed in Cloim 7 or 8 clMm 
7 wherein the means for communication utilizes a wire-less (fi^ of wire connection) form of 
communication. 

Claim 10 (Currently Amended): A torque transducer comprising a torque transducer 
assembly whi«b4« as claimed in Claim 8 farther comorising a signal processing unit 
connected to said means for communication by an electrical cable, said signal processing unit 
comprising a circuit into which the magnetic field sensor is connected through the cable, the 
circuit being oparable to output signals representing sensed torque. 

Claim 1 1 (Currently Amended): A transducer as claimed in Claim 10 in which M 
signal processing unit is operable to process pulse signals representing pulses of torque and is 
responsive to the ampUtude of each pulse signal with reference to the quiescent level on 
which it is imposed. 



ll9S08.0(BSl/3S6«S43ivl 



3 




m No. TBD 



Atty. Docket No. 119508^281 

Claim 12 (Cunently Amended): An electrical power generator comprising a 
permanent magnet disposed to move freely back-and-forth along a predetermined path 
between prescribed limits, a coil winding through which the predetermined path extends, the 
magnet and coil being so arranged that back-and-forth movements of the magnet with respect 
to the coil generates o.m.f.B electromagnet ic frequencies in the coil, and a rectifier 
airangement for deriving voltage of a given polarity from the e^nrfes electromagnetic 
frequencies . 

Claim 13 (Original): An electrical power genwator as claimed in Claim 12 in which 
at least one of said prescribed limits is defined by a resilient stop device from which the 
permanent magnet inq)inging thoecm rebounds. 

Claim 14 (Currently Amended): An electrical power generator as claimed in Claim 
12 or 13 in which said coil is wound about a portion of said predetermined path, said magnet 
having north-south poles aligned on said path and said prescribed limits are spaced fit)m 
respective ends of said path portion. 

Claim 15 (Original): An electrical power generator as claimed in Claim 12 wherein 
the spacing between the prescribed limits and respective ends of said path portion is not less 
than half the length of ttie magnet. 

Claim 16 (Currently Amended): An electrical power generator as claimed in Claim 
1 4 e^45 in which said coil has a length along said predetermined path about equal to the 
length of the magnet. 

Claim 1 7 (Currently Amended): An electrical power generator as claimed in anyone 
of Claimo 12 to 16 claim 12 in vAdch said predetermined path is straight 

Claim 18 (Cunently Amended): An electrical power generator as claimed in aaj^ene 
of Claims 12 to 17 claim 12 fiulher comprising a tube in which the predetermined path 
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extends, the magnet being disposed within the tube and the coil being wound about a portion 
of the tube. 



Claim 19 (Currently Amended): An electrical power generator as claimed in Claim 
IX ft«A4j^ in which at least one of said prescribed lim its is defined by a resilient stop device 
from which the permanent mapnet imping ing thereon rebounds and in which the oroaoh 
resilient stop device is located within the tube. 

Claim 20 (Currently Amended): An electrical power generator as claimed in anyone 
of Claims 12 to 19 claim 12 in which said rectifier arrangement comprises a full-wave 
rectifier connected across said coil. 

Claim 21 (Currently Amended): A pulsed-type power torque tool to which an 
electrical power generator oa olaimod in any one of Claims 12 to 20 is mounted, the electrical 
power generator comorisinp a permanent mamet d isposed to move freely back-and-forth 
along a predetermined path between prescribed limit s, a coil winding through which the 
predetermined oath extends, the magnet and coil b einp so arranged that back-and-forth 
movements of the magnet with respect to the coil generates electromag netic frequencies in 
the coil, and a rectifier arrangement for derivin g voltage of a given polarity from the 
electromagnetic frequencies, whereby the magnet is reciprocated back-and- forth along said 
predetermined path with respect to the coil by the vibration of the power torque tool when in 
operation. 

Claim 22 (Currently Amended) A torque transducer assembly comprising: 
a housing having an opening therethrough[,l; 

a torque transmission shaft disposed in said housing for rotation about an axis 
extending through said opening, said shaft having a first portion supported in an annular bush 
secured to the housing and from which first portion and output portion of the shaft projects, 

said first portion having a torque transduce element integral herewith, or 
carried thereby, to emanate a magnetic field dependent on the torque in the shaft, a magnetic 
field sensor arrangement embedded in said bush adjacent said element for providing a torque- 
dependent signal^ 

5 
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said shaft having a second portion distal said output portion and at least 

partially contained within said opening, 

said second portion being of larger cross-section then said first portion and 

abutting said bush[,] ; 

first means for locating said second portion to rotate with respect to said 

housing; and 

second means for applying axial force between the housing and said second 
portion to maintain same in abutment. 

Claim 23 (Ori^nal): A torque transducer assembly as claimed in Claim 22 in which 
said first means comprises a bushing located in a circumferential groove around said second 
portion and engaging an inner surface of said op»iing. 

Claim 24 (Original): A torque transducer as claimed in Claim 23 in which said 
second means comprises a retainer ring secured in said opening to apply an axial force to said 
bushing. 
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REMARKS 

This Preliminary Amendment is being filed in conjunction with a national stage patent 
application stemming from an international application. The claims submitted herewith have 
been amended to remove the multiple dependencies that were present in the claims of the 
international application, as well as to conform to PTO patent practice rules as necessary. No 
new matter has been introduced. 

Examination of the as-amended claims is respectfully requested. 
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(54) Method for determining the inetalled torque in a screw joint at Impulee tightening and a 
torque impulse tool for tightening a acrew Joint to a predetermined torque level 



(57) A basic method for determining the installed 
torque in a screw joint which is being tightened by a se- 
ries of repeated torque impulses, wherein the rotational 
noovennent of the screw joint is detected during each im- 
pulse, the point in which the screw joint ceases to rotate 
is detected, and the actually applied torque is indicated 
the very instance the screw foint ceases to rotate. In a 
tightening process control application of the above de- 
scribed basic method, the per impulse increasing value 
of the installed torque is compared to a predetermined 
target value in a way known per so. and the tightening 
process is interrupted as the target value is reached. 
In a tightening process quality check application of the 
above described basic method, the accomplished an- 
gular displacemente of the joint at repeated impulses 
are indicated and added, and high and low Hnrut values 
for the final instalfed torque and the total angle of rota- 
lion are provided and compared to the actually obtained 
values. A torque impulse delivering power toot compris- 
ing an impulse generator (12) with an output shaft (13) 
having a torque transducer (23) and a rotation detecting 
device (24) both connected to a process control unit (33) 
in which a device is arranged to provide a torque target 
value and a comparating circuit is provided to compare 
the actual value of the installed torque with the target 
value and to initiate shut-off of the power supply to the 
power tool as the target value is reached. 
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not influence the stop position ol Ihe joint. 
[0024] As described atx>ve. the screw joint position at 
the end of the acconnplished rotational tncrement is 
marked with <p| and has a corresponding location in all 
three diagrams 3a-c. 5 
[0025] In the diagram shown in Fig. 3c. there are il- 
lustrated both a sigr^l representing the torque M deliv- 
ered to the screw joint and a signal representing the ob- 
tained clamping force or tension F in the joint. The 
clamping force F is obtained from a sensor mounted di- io 
rectly on the screw joint. This arrangement is used for 
experimental purposes only, because if you always 
have access to the actual clamping force in the joint dur- 
ing tightening the new method for obtaining a rrxne ac- 
curate measurement of the installed torque would be 
meaningless. Accordingly, the clannping force sensor Is 
used ]usi lor obtaining a diagramnnatical illustration of 
the tension increase during each irrpuise. particutarly 
when illustrated in a direct comparison with the torque/ 
tinne curve. ^ 
{0026] It is to be observed that the torque curve is plot* 
led with an increasing torque directed downwards, 
whereas the tension curve is shown with increasing 
magnitudes directed upwards. See arrows to the left of 
the diagram in Fig. 3c. 

[0027] From the diagram in Fig. 3c it is evident that 
the screw joint position <p| does not coincide with the po- 
sition in which the peak value Mp of the torque is detect- 
ed. Instead, the diagram shows that the screw joint con- 
tinues to rotate over a further angular distance after the 00 
torque peak magnitude has been detected. This means 
that the screw joint is subjected to a further increased 
clamping force, and that the obtained clamping force 
level corresponds to a much lower torque magnitude 
than what is represented by the torque peak level Mp. OS 
The torque magnitude corresponding to the stopping 
position of the foint Is the installed torque and is desig- 
nated M|. 

[0028] In Fig. 3c. there Is also illustrated the growth 
of the clamping force F during a torque impulse deNv- ^ 
ered to the joint. In the diagram of Fig.3. there Is clearly 
shown that the clamping force F starts increasing as the 
joint starts rotating and continues to increase until the 
joint stops rotating, aa illustrated by the point <p|. 
[0029] The slight wave ionn of the torque/time cun^e, 45 
I.e. the occurrence of a second lower peak, is due to 
dynamx: forces and elasticity in Ihe power tram of the 
tightening tool. 

[0030] In Figs. 4a-c, 5a-c and 6a-c Ihere are shown 
curves reflecting Ihe rotatkxial movement of the screw ^ 
joini as weO as the detected torque and clamping force 
magnitudes during three later torque pulses delivered 
to the joint during the same tightening process. It is 
clearly shown that the pulses are successively shorter 
as Ihe joint is further lightened, and that the secondary ^ 
torque peak tends to merge with the main torque peak 
as the tightening process approaches the final preten* 
sion condition See Fig. 6c. 



[0031] The lour different torque pulses illustrated in 
Figs. 3r-c. Aa<. 5a-c Rnd6a-c, respectively, showclear^ 
ly by way of examples thai the main torque peak value 
previously used lor determining the tightening state ol 
the screw joint does not represent the torque magnitude 
thai corresponds to the obtained clamping iorce in the 
joint. Even though at a later tightening stage the rotation 
stop point (|>| of each impulse is closer to the torque peak 
point, there is still a substantial difference between (he 
peak level Mp and the installed torque M|. See Fig. 6c. 
[0032] According to the invention, the per impulse in* 
creasing installed torque M] which is detected at the 
point where the screw joint rotation ceases at each im- 
pulse, is used for determining when the joint is tightened 
to the predetermined torque target level. 
[0O33] Moreover, in the diagrams shown m Fjgs. 3c. 
4c. 5c and 6c. there is confirmed thai the actual clamp- 
ing force F actually increases over the angular ritervai 
determined by the duration of each impulse. According- 
ly, it can be seen that the clamping force F irtcreases 
from the point ^ In which the rotation starts to the point 
q>l in which the rotation ceases. 



Claime 

1. Method for determining the installed torque in a 
screw joint which Is being tightened by a series of 
repeated torque impulses, comprising the meas- 
ures of detecting continuously the rotational nxwe- 
rneni of the screw joint during each impulse. 

Indicating when Ihe rotational movement the 
screw joint ceases at each inopulse, and 
indicating at the very instance the rotational 
movement of the screw joint ceases the value 
of the actual torque applied on the screw joint. 

2. Method for controlling a screw joint tightening proc- 
ess wherein the screw joint is to t>e tightened to a 
predetermined torque level by means of a torque 
impulse delivering tool, comprising measuring of 
the instantaneous value of the torque delivered to 
the screw joint during each one of a nimiber of euc- 
ceeding torque impulses delivered to the screw 
joint, and interrupting tf^e tightening process as a 
predetermined target value of the applied torque le 
reached. 

characterize 6y detecting continuously the rota- 
tiorial movement of the screw joint during each one 
of sa'xJ torque impulses, indicating when the rota- 
tional movement of the screw joint ceases at each 
impulse. indk;ating the value of the applied torque 
at the very instance the rotational movement of the 
screw joint ceases at each impulse, comparing said 
indicated postrotalksn value of the applied torque at 
each one of a number of succeeding impulses whh 
sad predetermined target value, and interrupting 
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the tightening process as said indicated postrola- 
Tion value of the applied torque has reached said 
target value. 

3. Method for quality checking of a screw joint tighten- s 
ing process performed by a torque impulse deliver- 
ing power tool, comprising nDeasuring of the inslan- 
taneous torque value as well as the accomplished 
rotational increment accomplished during each one 
of a number of succeeding torque impulses, provid- 10 
ing high and bw limit values for the final torque and 
the total angle ol rotation, comparing at the end of 
the tightening process the obtained final torque val- 
ue and the total angle of rotation with said limit val- 
ues, and providing an indication as to whether said 
final toique and said total angle of rotation are within 
said limit values or not as the process is completed, 
wherein said torque value is measured at the very 
end of the accomplished rotational increment 
measured during each one of the delivered torque ^ 
impulses. 



angular displacement detected by said rotational 
nfKDvement detecting device (24) during each im- 
pulse, said control unit (33) further comprises a de- 
vice for providing a target value lor the total angular 
displacement, said signal storing andadding device 
is connected to said comparating circuit and to said 
power shut-off device (35) to initiate nwtor power 
shut-off as the sum of the stored total angular dis- 
placement signals correspond to said target value. 



4. Method according to claim 0, wherein the rotational 
incremerit accomplished at the very first mpulse of 
a series cf delivered impulsos is measured from a 
point detemnined by the torque passing a predeter- 
mined threshold value at the start of the impulse. 



5. Torque impulse daRvering power tool for tightening 
a screw joint to a predetermined torque level, com* so 
prising a rotation nxMor. an output shaft (13) con- 
nected to said motor, a rotational movement detect- 
ing device (24). a torque transducer (23) lor gener- 
ating a signal in response to the torque delivered 
via said output shaft (13). and a control unit (33) ^ 
connected to said rotaiionaf movement detecting 
devices (24) and eaid torque transducer (23). said 
control unit (33) including a device for providing a 
desired torque target value, a comparating circuit 
arranged to be activated by said rotational niove- 40 
ment detecting device (24) to compare said target 
value with the value of the delivered torque the very 
instance said rotational nrmement detecting device 
(24) indicates that the rotational movenient of the 
screw joint ceases at each delivered impulse, and 45 
a motor power shut-oft device (35) connected to 
said comparating circuit and arranged to intermpt 
the power supply to said nK)tor as the value of the 
delivered torque equals said torque target value. 

so 

6. Power tool according to daim 5, wherein said rota- 
tional movement detecting device (24) is arranged 
to generate a rotation angle responsive signat. and 
said control unit (33) comprises a signal storing and 
adding device ich is connected lo said rotational ss 
movenr)ent detecting device (24) and arranged to 
store and add successively the rotation angle re- 
sponsive signals corresponding to the intenral of 
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□ any table(s) related to sequence listing (specify): 

4. □ This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated In the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial 
appHcabHity; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-11 

No: Claims 

Inventive step (IS) Yes: Claims 1-11 

No: Claims 

Industrial applicability (lA) Yes: Claims 1-11 

No: Claims 

2. Citations and explanations (Rule 70.7): 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1. The following intemational preliminary examinatbn report is based on a clarifred 
wording (of. Interpretation in bold type) of independent claims 1 and g. 

2. Independent claim 1 

2.1 Relevant prior art 

DE 196 38 191 A discloses a torque transducer assembly for use in conjunction 
with a power torque tool comprising: 

a) a housing 9 having an opening therethrough; 

b) a torque transmission shaft 3 extending in said opening and rotatable about an 
axis extending through said opening, 

c) said shaft having respective end portions 3 accessible from exteriorly of said 
housing (cf. fig. 1), 

d) a torque transducer element 5 integral with, or canied by said shaft to emanate 
a magnetic field dependent on the torque in the shaft (cf. coL1, lines 43-49), 

e) a magnetic field sensor an^angement 1 ,6 located within said housing adjacent 
said element for sensing the torque-dependent field (cf. coM, lines 13-23), 

f) said sensor anangement being operable to provide a torquerdependent signal; 
and 

g) means (cf. col. 1 . lines 32-34) for communicating said torque-dependent signal 
to a signal processing unit externally of the assembly. 

2.2 Differences 

The difference between the subject-matter of claim 1 and DE 196 38 191 A is that 
the torque transducer assembly further comprises a helical spring, whereby a first 
portion of the helical spring is engaged with the housing of the torque transducer 
assembly and a second portion is engageable with the housing of a power torque 
tool to secure the housing of the torque transducer assembly against rotation with 
respect to said housing of the power torque tool. 

Since the subject-matter of claim 1 likev^nse is not known from any other of the 
available prior art documents, claim 1 fulfils the requirements of Article 33(2) PCT. 
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2.3 Objective problem 
In a torque transducer assembly as known from DE 196 38 191 A with the 
aforementioned differences, tfie distinguishing features solve the objective problem 
of providing a torque transducer assembly which is mountable on a fastening tool. 

2.4 Inventive step 

The provision of a spring as a coupling means for attaching the adaptor to the 
fastening tool is not apparent from any of the remaining available prior art 
documents. 

Therefore, claim 1 meets the requirements of Article 33(3) PCT. 

2.5 Industrial applicability 

Since the torque transducer assembly according to claim 1 can be made and used 
in industry, claim 1 meets the requirements of Article 33(4) PCT. 

3. Independent claim 9 

The same reasoning applies mutatis-mutandis to the subject-matter of claim 9, which 
consequently also meets the requirements of Articles 33(2) to 33(4) PCT. 

4. Dependent claims 
Dependent claims 2-8 and 10,11 define embodiments of the torque transducer 
assembly according to.claims 1 and 9.. 

Therefore, they also meet the requirements of Articles 33(2) to 33(4) PCT. 

) 

5. Further points 



5.1 Although claims 1 and 9 have been drafted as separate independent claims, they 
appear to relate effectively to the same subject-matter and to differ from each other 
only virith regard to the definition of the subject-matter for which protection is sought. 
The aforementioned claims therefore lack conciseness and as such do not meet the 
requirements of Article 6 PCT. 

5.2 Lines 1 0-1 2 and lines 13-1 5 on page 3 of claim 9 are identk^l. 
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Claims 



1 . A torque transducer assembly comprising: 
a housing having an oi>ening therethrough; 

a torque transmission shaft extending in said opening and rotatable about an axis 
extending through said opening, said shaft having respective end portions accessible 
from exteriorly of said housing, 

a torque transducer element integral with, or carried by, said shaft to emanate a 
magnetic field dependent on the torque in the shaft, 

a magnetic field sensor arrangement located within said housing adjacent said element 
for smsing the torque-depraident field, said sensor arrangement being operable to 
provide a torque-dependent signal; and 

means for communicating said torque-dependent signal to a signal externally of the 
assembly; 

a helical spring having a first portion engaged with the housing and a second portion 
engageable with the body of a power torque tool to secure the housing against rotation 
with respect to said body. 

2. A torque transducer assembly as claimed in Claim 1 in which one end portion of said 
shaft projects exteriorly of said housing and provides an output portion of the shaft. 

3. A torque transducer assemUy as claimed in any one of Claims 1 to 2 in which said 
magnetic field sensor arrangement comprises at least one magnetic field sensor 



A torque transducer assembly as claimed in Claim 3 in which said magnetic field 
sensor arrangement further comprises a circuit into which the magnetic field sensor 
device(s) is connected, the circuit and magnetic field sensor device(s) being supported 



device. 
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by said housing, the circuit being operable to output signals representing torque 
through the means fc^- conununicating. 

A torque transducer comprising a torque transducer assembly which is as claimed in 
any one of Claims 1 to 4 and a signal processing unit in communication with said 
torque transducer assembly for processing said torque-dependent signals, wherein said 
signal processing unit is operable to process pulse signals representing pulses of 
torque and is responsive to the amplitude of eadi pulse signal with reference to the 
quiescent signal level on which it is imposed. 

A torque transducer as claimed in Claim 4 or 5 wherein the means for communication 
utilizes a wire-less (free of wire connection) form of communication. 

A torque transducer comprising a torque transducer assembly which is as claimed in 
Claim 5 and a signal processing unit connected to said means for communication by 
an electrical cable, said signal processing unit comprising a circuit into which the 
magnetic field sensor device(s) is connected througji the cable, the circuit being 
operable to output signals representing sensed torque. 

A transducer as claimed in Claim 7 in which signal processing unit is operable to 
process pulse signals representing pulses of torque and is responsive to the amplitude 
of each pulse signal with reference to the quiescent level on which it is imposed. 

A torque transducer assembly comprising 
a housing having an opening theretfvough, 

a torque transmission shaft disposed in said housing for rotation about an axis 
extending through said opening, said shaft having a first portion supported in an 
annular bush secured to the housing and from which first portion and output portion of 
the shaft projects, 

said first portion having a torque transducer element integral therewith, or carried 
thereby, to emanate a magnetic field dependent on the torque in the shaft, a magnetic 
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field sensor airangement embedded in said bush adjacent said element for providing a 
torque-dependent signal, 

said shaft having a second portion distal said output portion and at least partially 
contained within said opening, 
5 said second portion being of larger cross-section than said first portion and abutting 

said bush, 

first means for locating said second portion to rotate with respect to said housing and 
second means for applying axial force between the housing and said second portion to 
maintain same in abutment; 
10 a helical spring having a first portion engaged with die housing and a second portion 

engageable with the body of a power torque tool to secure the housing against rotation 
with respect to said body; 

a helical spring having a first portion engaged with the housing and a second portion 
engageable with the body of a power torque tool to secure the housing against rotation 
15 with respect to said body. 



10. A torque transducer assembly as cl£umed in Claim 9 in which said first means 
comprises a bushing located in a circumferential groove around said second portion 
and engaging an inner surface of said opening. 

20 

11. A torque transducer as claimed in Claim 10 in which said second means comprises a 
retainer ring secured in said opening to apply an axial force to said bushing. 
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(g) Drehmomentmessvorrichtung 

® Die Erfindung betrifft eine Drehmomentmessvorrfch- 
tung 1, (nsbeaonderezur WarwefKlung nWttels handelsub 
Ucher Werkzeuge^ bestehend aus einem Messkopf nylx ei- 
nom zur DrehmomentubertrBgung vorgefteher>en Vorbin 
dungselement 2. Aufgabe der voriiegenden Erfindung ist 
ein universell einsetzbares Drehmomenlfneasgarat zu 
schafTen. trfindungagemafi iat vorgesehen, daaadas Ver* 
bindungadement 2 im Messkopf eJnfi^gt und •tnenonds 
mit dem an2uziehender> Bautoil und anderenends mit ef- 
nem drehmomenterzeugenden Werkzaug unmittelbar 
verbunden ist. wodurch die DrehmomentmGsavorrich- 
tung 1 eomft unter Verwendung handelsublk^her Schrau- 
benschlussel oder anderer elektromotonsch oder pneu- 
metisch angetriebenar Werkzeuge eingasetzt werden 
kann und die DrehnrKimentnf^esavornchtung 1 unmittel- 
bar aiif die anztiziehooden Bautelle aufgesetzt wrrd, wah- 
rend daa Werkzeug in einer vorhandenen Wferkzeugauf- 
nahme eingesetzt wird. Der bosondero Vbrtoil besteht 
dann, dass die Drehmomentmessvorrichtung 1 mltrotie- 
rend ausgebiidet iet und somit die Einsatzmoghchkeit an- 
getriebener Werkzeuge aufgrund der Rotationsmoglich- 
keit gegeben tat. Em weiterer Xforteil dieaer Ausfiihrung 
liegt darin, dass das Erreichen daa voreingesteilten Dreh- 
monrientwertes optisch und ggf. akustiach angezeigt wer- 
den kann. 
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1 

Ik'schrcibung 

10001 1 Die Eifindung bciriftf cine Drchmonicnnnaavor- 
ricbiung, insbcsondcrc zur Vcrwcndimg milicK handclsiihli- 
chcr Werk/jcugc. 

10002] /jjr Bcfcstigung cincs Schraubholzcns odcr eincs 
tiewincictcils init cincm bcstiiiUHlcn Drehiiiomcnl wircl bci- 
spiclswcisc cin Drchinonicnlcnschlusscl vcrwcndd. dcrcin 
Ablescn dcs cr/ielicn An/Jehniomcnics unier ^fc^wcndung 
cincs Torsions- odcr Bicgcsiabs eniioglicht. Es handcll sich 
in den niei«cn Fallen uiii cincn SchlQsseUufsaix. der iibcr 
einen verlangcrnden Hebclanji cine uianucllc Drchmonicn- 
(cnerzcugung cnii5glichL wobci ini cinfachsien Fall die 
Verdichung eines Torsionssiabs da/u ausgenulzi wird, uiii 
iiber einen Zdger und einc Ableseskala das Drehnionieni zu 
enxiiilcln. Hieizu isi in der Rcgel cine Eichung dcs Torsions- 
subs mil der Skala nolwendig. Ein solcher Drehinoinenicn- 
scblUsscI wird bcispiclswcisc rum Anzichcn dor Radniui- 
tem eines Fahrzeugs eingesetzt Die beschriebene Messnic- 
ihodc isi jedoch sehr ungcnau und von der richiigen AWe- 
sung des Drehniomenteninesswertes abh^ngig. wdl wall- 
rend des Anziebens das Drehinoraent nur ^Bersl schwierig 
abzulesen isi. Daneben sind DrehnionientschlUssel mil ei- 
ncm cinsleUbaren Drehmoinent bekannt, wobci mil Errei- 
chen des voreingcsiclllcn Wcrtcs cine Unlerbrechung der 25 
Krafttibertragung erfolgi. Dadupch» dass die Unterbrechung 
sehr nickartig und ohnc Nfarwamung crfolgi. kommi cs hier- 
bei iminer wiedcr zu Vericuungcn des Bedicners, wcil uner- 
wane] die Mitnahme gel6st wird und dauiit kexn Vi^tdcrsiand 
vorbanden isu der dazu fiihn, dass der Hcbelann heruniwir- 30 
beh Oder der Bediener abniischi. Aus diesein Grund wird 
beispielswdsc der Schraubbolzen fesigeschraubi und inii- 
tels eines Drehnioinenlaischiassels lediglich nur nachgc- 
sponol. hieibei kann abernichi ausgeschlossen werden^dass 
das Drehinomenl bereits ubcrschfillcn wurde. De* Wbilcren 
wurden Drehmomenlenmcssgcrate cntwickcit, die bei- 
spielsweisc cine elcktrische Messung crmoglichen. Zur 
Mcssung der Drchmomenten wird die \ferformiing des Tor- 
sionsstabs ausgenulzi und niit Hilfe eines geeignclen Mess- 
elcmenls die Verformung in einc MessgroBe umgewandcit, 40 
Es kann sich bcispiclswcisc uni cine WkJcrstands-, Kapazi- 
tars- odcr InduktionsSndening handeln. Bei eincm Widcr- 
slandsclcmcnt. bcisptclswcise cincni Dehnungsmessstreifcn 
kann dieses innerhalb einer Whcaistone-Mcssbrik:kc einge- 
setzi wenkn. sodass mil geringen Widerslandsandeaingcn 45 
ein aussag^higes Messsignal erzeugt wird Hierbei handclt 
es sich vorzugswdse urn eine Differenziaimessbnkrkc 
zweckmaBiger V/tisc uni eine ^hselsirommessbrUcke. 
die durch die Widerstandsanderung versdmmt wird. Die 
Dehnungsroesssireifen k6nnen hier^i sowoh! in einer als 50 
auch in zwci Richtungen akiiv sein. sodass einc Sletgemng 
der Eingangscmpfindlichkcit mogiich isi. Allemadv bcslehl 
die Mogiichkcil cin kapaziiives odcr indukiivcs Messelc- 
meni einzusetzen. 

(0003] Modcme DrchnionKintmessgeraic nutzicn ebcn- 55 
falls die Torsionsbcwcgung eines Schafies aufgrund eines 
aniicgcndcn Dfchmomcntcs aus, wobci das aufircicndc Tor- 
sionsmomeni durch gceigncic Mcsselemcnte in ein eleklri- 
sches Ausgangssignal umgewandcit werden. Femer kann 
glcichzcitig der Drchwinkcl dcs Torsionsslabs gcniesscr 6o 
werden, sodass die Drehanstiegssieigung mitgemcsscn wird 
und genauc Inronnationen iiber die Giiic der Verbindung 
vorltegen. 

(00041 Die bekannien DrehtnomentmessgerSte bcsiizcn 
abcr den Nachlcil. dass dicsc cniwodcr nur nach crfolglcr 65 
Drehmorocntbeaufschlagung zur Nachmessung eingesetzt 
werden kGoncn odcr abcr die Handhabung des Drehmo- 
mentmessger&ies zusammcn mil dem drehmomentenEeu- 
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gcndcn (Jerai wcscnilich crschwcri Isi, wcil das Drchmo- 
nicniincssgcral mil dcni drchmonicnicrmigcndcn Cicrai in- 
sowcit pckoppcli scin muss und aufgrund der cnisichcndcn 
Drchiing cine Ablcsung crschwcri wird odcr cine Mildrc- 
> hung der Drehntomcntcnvorrichlung nichi nioglkrh isi. Dar- 
iibcr hinaus zcichncn sich die gangigcn Gcralc durch groti- 
voluniigc Cichausc und cincr schlcchicn llandhabbarkcii 
aus. 

(0005 ) Aus der Oncniegungsschrifl DH 1 97 ()8 667 A 1 isi 
10 bcispiclswcisc ein Vcrfahrcn und cine Hinrichlung aim Prii- 
fen von Diehmotnenten aufScfaraubverbtndungen, von tiK>> 
lorischcn Krafischraubem und von mochanischen Drch* 
niomcnischliisscln. bckannf. Hierbei wird bci cinem clektro- 
nischen DrehmonicnischlUsscI cin per Rasiung horizontal 
15 cinsicilbarcr und fixierbarer axialcr Scnsorkopf verwendel. 
sodass dieser Drchiiiorticnlschlusscl kraftschlussig in cine 
Einrichtung cingclegl ist und nebcn der PrUfung von 
Schraubvcrbindungcn auch die Priifung der gcnanmcn 
Drehiiionienlwerlueuge crm6gliehl. Die Handhabbarkeil 
der Einrichlung isi .icdoch auf den voigesehcncn Eirsalz* 
zweck bcschranki und kann keinesfalls zur slilndigen tJber- 
wacfaung w^nd eines Schraubvoiganges mil beispiels* 
weise einem drehroomeni erzeugenden Werkzeug eingesetzt 
werden. 

(0006] Aus der DE 201 20 301 111 isi femer ein Dreh- 
momenischlUssel bekannu der cincn Schafi mil cinem 
Handgrift" an einem Endc und eincm WcrlLzcugkopf an sei- 
nem anderen Ende aufwcist. Einc in den Handgriff inie- 
griene Anzcigceinhcit mil eincm verbundcnen Messsystein 
dieni zur Drchmomentanzeige, wobci das Mcsssyslem mil 
der Anzeige hydraulisch gekoppeli isi. Dieser Drehmomcnl- 
schKisscl isi ausschlicBlich fUr den Handbcirieb gedgnei 
und kann ebenfalls nichi fur drehinoiiientcrzeugende Werk- 
zeugc eingesetzt werden. 

(0007] Aufgabe der vorlicgeoden Hrflndung ist es. ein 
Drehmomentmessger&i aufzuzdgen. welches universell ein- 
seizbar den heutigen Anforderungen an eine DrehmonieiM- 
ijbcrwachung gerccht wird und cine zuveri&sige und cinfa- 
che Messaufnahmc unlcr Verwcndung handelsOblicher 
Werkzcuge zur Drehmomcnierzcugung ermiJghchl, 
(0008] EriindungsgcmaB ist zur Lbsung der Aufgabe cine 
Drehmomentmessvorrichiung votgeschen, die aus folgcn- 
den Bestandtcilen bestehi: 

- einem Mcsskopf mil eincm Messkopfgeh&usc, 

- einem im Mcsskopf aufgcnommenen >ferbindungs- 
element zur DtchmomentUbcrtragung, 

- welches eincnends mil dem anzuziehenden Bauieil 
und anderenends mil cinem drehmomenterzeugcnden 
Werkzeug verbunden ist und 

- mindestens einem Messelemem auf einer Konlakt- 
fladie< die sich im milUeren Schaftbereich dcs Vcibin- 
dungielementes befindet sowic 

- einer im MesskopfgehSuse gelagertcn Messelektro- 
nik. die mil dem Messelemeni vcibunden isL 

(0009] Die crfindungsgemaBe Ausfiihrung einer Drchmo- 
incntmessvofiichlung betriffi somil cin Gerfil, welches aus 
cinem Mcsskopf und cinem Verbindungselemcnt besteht. 
Die Drehmomenimcssvorrichlung kann somil unlcr Ver- 
wcodung handelsUblichcr SchraubenschlCisscI oder anderer 
Wcrkzcuge eingesetzt werden, wobei die Drchmomenl- 
niessvorrichiung mil den enisprcchcndcn Vcrbindungsele- 
menien unmiitelbar auf die anzuziehenden Bauicilc aufge- 
actzl werden kann. Ein bcsoodcrcr \feftcil crgibi sich durch 
eine kleinc kompakte Bauweisc der Drehinoroenlmessvor- 
cichtung, sodass auch maschinenbetrid)ene drehmomenler* 
zBugende Werkzeuge, beispielsweise elektrisch oder pneu* 
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gen und isl hierbei an cincr lindseilc drehiVsi nril deiii Mess- M^^T '»f*'^'«'«'e"«'"en ""<• e«ncr vofhan- 

To«.onsb«,nspmch„ng d« ^ferbjmlongs*le^„c„,es ein..*. ...iuel.cn Da,« Auswenunj u«. Anzc.gc dcr er- 

V,«kani. versdien is., die die Vfer««ndu«« wmiliditt be mL^^J,.!^ Konirolie.nhe.1, krinnen itKiiWduenc 

kannter Wcrkaugeinsiittc eesuUM Dfc >Sti«lnu S^hh! Wessweitbereiehe voijegebcn werden, wobei der Anwend- 

display und meluerenFunkUonsUsiernausgcsUlUM.sodass mi6] Dtt i>eson^ZmMlT^ ,• ^ • 

reiaedTdnBMSlta, tH^^ . ""^ ""^ gegebeocnfalls optisches Signal eizeugl wiixi 

vemcmto »W und L Lw^!? Ubenniiielt. sodass cine voneilige AbschaHung des 

IWI.SenKMelemeni, ein kcramischcs Dehnungselcmenr (0018] Eszeigi * 
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liin/^Ucilcn. 

10020] V^, 2 iiichrcrc Ansichien dcr /.usouiinicngcbauten 

Drchnionicniiiicssvoffichtung gcniiiB FIs* 1 und 

|002t I Fig. 3 cin Rlockschadhitd dcr in der T>rehnionieiit- 

messvomchtung enlhallcnen Hleklronik. 

I0022J Fig. 1 /cigl in cincr HxplomltonsdarNlcllung sanii- 

Itchc Ein/«liciic cincr Drchnioiiicnuiicssvorrichiung 1. he- 

sichcnd aus cinem zut Drchinonicnliibcnragung vorgcsehc- 

ncn Vcrbindungscleiiicnt 2 und eincni Messkopfgehiiusc 3 

sowic den weilcrcn zur Mcssung dc.s ]>rchnioiiiciits nolwcn- 

digen Einz^lteilen. 

[0023] Das Verbindungselenteni 2 dicni vorrangig /mt 
Obertragung des Drchinotnents und unicdiegl dcr Tbrsions- 
belaslung. wobei das Verbindungsclcnient 2 aus cineni 
Rundbolzen mit einein einenends angefonrilen Vierkani 4 
und cincf am gcgenliberlicgenden Ende angcfomilen Vicr- 
kaniaufnahmc 5 besichi. Der Vierkani 4 isi zur Aufnahinc 
cincr handclsublichcn Schraubbolzcnaufnahinc. bcispicls- 
weise eine Nuss oder deigleichen, vocgesebcn und weisi zur 
Halterung und Verriegelung cine in eincr Bohrung 6 einlie- 
geixk Verriegelungskugel 7 auf. Die Vieiianiaufnahine 5 tsi 
gegeniiber dem Verbindungselenienl 2 radiai vcrgrOBerl, so- 
dass eine innenliegende vierkanlige Ausnehinung ausgebil- 
del isu in weiche ein drehmomentcrzcugendes Werkzeug, 
beispiebwetse ein elekLn)]iiolurisch oder pncuutalisch ange- 
triebcncs Oeral nut Vierkant eingesiccki wcrden kann. Auf 
der AuSenflMcbe 8 isi in Axiabichtung eine Axiatnui 9 aus- 
gebildeU in weiche eine korrespondiciende Feder des Mess- 
kopfgeh^uses 3 etngrdn. sodass dieses drehfesl mit deiii 
Verbindungselemeni 2 einseitig verbunden ist. Das Mess- 
kopfgehSuse 3 kann im Weiteren durdi einen axialen Siche* 
rungsring auf dem Verbindungselemeni 2 gesicheit sein, da- 
mil cfieses ntcht von dem Verbindungselemeni 2 abrutscheii 
kann. Durch die einseitige Befestigung des Messkopfgehiiu- 
ses 3 auf dem Verbindungselemeni 2 isi sichergestellu dass 
beim Auftmen einer Toreionsbelastung des Verbindungs- 
elemenles 2 diese Belastung nicht auf das Messkopfgeh^se 
3 ubertragen wird. Das Verbindungselemeni 2 wdst im miU- 
leren Schaftbereich eine plangeschliffene oder angefaste 
Kontakcdache 10 auf. auf der ein Messelement 11, beispiels- 
wcisc in Form eines Dehnungsclements^ cines Piezoele- 
ments, eines linearen Hall-Sensorelemenis. eines kerarai- 
schen Dehnungselements oder eines elaslischen Magnetele- 
ments, befesdgt isi. Das Messdement 11 wird beispiels- 
weise auf die Kontaktflache 10 aufgeklebt, sodass aufUe- 
teode Tofsicnsverfonnungen des ^rtrindungsekments 2 
auf das Messdement 2 Ubertragen werden. Die aufgezfihlten 
Messelemenie 11 seuen die auftietenden Zug- und Dnidc- 
spanaungen in einen Messwcn uin« der beispielsweise Uber 
eine Wheaislone-Messbrilcke einer weiteren Elektionik zu- 
gefiihrt wcrden kann. sodass eine Auswertung des eizielten 
Drehmomcnls mbglich isi. 

10024] Das Messkopfgehause 3 isi im Querschniu gese- 
hen nahezu rund ausgebildet und mit zwei« in der Uinfangs* 
flache eingeaibeiteteo Planflachen 12, 13 ausgestattet Diese 
PIanfl&;ben haben jedoch keine besondeie Bedeutung und 
es kann ebcnso ein krcisrundes Messkopfgehause 3 oder ein 
beliebiger anderer Querschniti gewahll werden. Koaxia! in 
dem Messkopfgehause 3 liegl das Verbindungselemeni 2 
nach der Montage in einein Durchbruch 14 ein, in dem die < 
nicht sichibauvn Fedem ausgebildet sind. weiche in die 
Axialnui 9 des Verbindungselemenis 2 dngrdfen. Das 
Messkopfgehause 3 wird nach dcr Montage durch einen Gc- 
hiiusedeckel 15 verschlossen. wobei der OehSuscdeckel 15 
miticls Schraubcn 16 bcfcstigt wird. Dcr GchSuscdcckcl IS ( 
weist auf seiner Innenseile 17 dne axiaie Ausnehmung auf, 
in der eine scheibenfbrmige Plaue IS nach der Montage ein- 
liegu Im Beidch der Schrauben 16 ist die Platte 18 mit Aus> 
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nchmungcn 19 ausgcslaltci. sodass die Schraubcn 16 in das 
Messkopfgehause 3 cingreifcn konncn. I cmcr isi in cincr 
vorhandcncn Aussparvn^ 20 cin integricncr Sender 21 cin- 
gcscl7J. welchcr Tur (ihemiil flung dcr aufgenonimencn 
5 Mcssdatcn an eine sialionSn; Auswciiccinrichlung vorgcsc- 
hcn isi. In cincr wciicren rcchtcckfoniiigcn Aussparung 22 
des Mcsskc^fgchauscs 3 wiid dn flachcs Winkclmcssclo- 
men I 23 cingeschoben. wdchcs ncbcn dcr 'Ibisionsmcssung 
auch den durch die Ibisionsverdivhung crzidicn Winkel er* 

10 mitich. sodass Ubcr die vorhandcnc MesswertcJekironik 
cine Winkehnessung und Torsionsmcssung crfolgen kann 
und ubcr cine cmiiltelie Kennlinic dciaillicrlc Kennlnissc 
tibcr die erziche Verbindung und dcren GUtc angezdgi wer- 
den konnen. Dcr Durchbruch 14 des Messkopfgehauses 3 isi 

15 weitcstgehend rund mit einer seitlichen rechieckfbrmigen 
Ausnehmung 24, weiche korrespondiercnd zur KoniakiHa- 
che 10 des Verbindungselemenis 2 angeordnei isi und genU- 
gcnd Prcirauin schafTk<. sodass dnc clcktrischc Konlakiic* 
mng des Messelcments II mit dcr weiteren im Messkopfge- 

30 h&jse 3 angeordneten Messwertdektronik vocgenommen 
werden kann. Im vorderen Bereich des Messkopfgehauses 3 
ist eine axiaie Vertiefung 25 eingelassen, weiche zur Auf- 
nahme eines Anzeigedisplays 26 mil Funktionstasien 27 
Yorgeschen ist. Das Anzdgedisplay 26 ist in einem Gehau- 

Z3 seleil 28 uiit einer Bodenplaue 29 uufgenoouiien, wclcbe 
liber Schrauben 30 verbunden werden kdnnen. Die Boden- 
platten 29 ist gegenuber dem Gehauseieil 2S in ihien Ab- 
messungen elwas gr66er ausgebildet sodass diese in dne 
vorhandene Nui 31 des Messkopfgehiuses 3 einschiebbar 

30 isi, wahrend das Gehauseieil 28 in die vorhandene Vertie- 
fung flSchenbUndig hineingldtei. Das Gehiiuseieil 28 wiid 
bevorzugt in einer iransparenlen AusfUhrung heigestelh. da- 
mit das Anzeigodisplay 26 von auBen sichtbar und geschulzi 
ist. Das Anzeigedisplay 26 ist zwischen dem Gehfiuseidl 28 
und einer Zwischenplaiie 32 angeordneu weiche gleichzd- 
tig zur Aufnahme der Funktionstasien 27 verwendet wird. 
Die genaue Positionierung des Anzeigedisplays 26 wird 
durch eine Gummileisie 33 gewahrleistel, die in einer Nut 
34 der Zwischenplatte 32 einliegl. Somil kommt das Anzd- 

40 gedisplay 26 zwischen der Gummildste 33 und den Funkti- 
onstasien 27 auf der Zwischenplatte 32 zuliegen und wild 
auf der nach auBen weisenden Seite hin durch das Gehause- 
tell 28 abgedeckl und zu dner Einheii miltels der Boden- 
pLalte 29 verschraubl. Unlerhalb des Geh&useteils 28 mil der 

AS BodenplaUen 29 verbteibt genUgend Prdraum um die noi- 
wendige Messwertdektronik aulzunehmen, die mit dem ei- 
gendichen Messdement 11 und ggf. mil dem Wnkelmess* 
element 23 verbunden ist. 

[0025] In einer bevoizugien AuslUhrungsform ist hiertd 

so voigesehen, dass die ermitlelten Messwerte unmitldbar 
uber eine kahellose Funkverbindung dner stalton9ren Aus- 
wertoeinbcii Ubertragen wcrden. Altemativ besteht die 
M5glichkeil, durch die Messvorrichlung die ermiltelien 
Messwene auf dem Anzeigedisplay anzuzeigen und Uber 

55 eine akustische Oder ggf. oplische Anzeige das £rrek:hen ei- 
nes v<»^ingesiellien Drehmomems zu signalisieien. Die 
Voreinstellung crfotgl hicrbci iibcr die vorhandenen Funkti- 
onslasten 27. Altemativ hierzu besteht die MogUchkeit, die 
\breinsiellung Uber eine exteme Auswerteeinheil vorzuneh- 

60 men und Uber die besiehende Funkverbindung die erzielten 
Messwene anzuzeigen bzw. ausizuwerten und die eiforderli- 
chen opiischen oder akustischen Signale auszugcben. 
[0026] Fig. 2 zeigt in mehreren Seitenansichten und in d- 
ner perspektivischen Darsiellung die erfindungsgenillBc 

6S Drchmomcnimcssvorrichlung 1 nach cincm crfolgicn Zu- 
sammenbau. Das Messkopfgeh&use 3 mit dem Gehihisedek- 
kel 15 isi Uber Schrauben 16 mitdiUGnder verschraubl* wobei 
das Gehauseieil 28 mit Anzeigedisfrfay 26 und Funklionsla- 
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sien 27 in dcr vortiandcncn Aussparung 25 aufgcnoninicn 
isl. liin Vicrkani 4 als Wcllc zur tJbcnragung dcs Dichnio 
nviniCK ra{;i aus dcin Gehauscdcckel 15 hcraus und cniidg- 
lichi <\as Anhringen e\ncs hamlcl^athticlKn WcrlcT^ugctmat- 
/cs. Am gcgcniihcrlicpcndcn Kndc dcr WelJc isi dk Vicr- 
kani aufnahinc ausgchildci. wclchc jcdoch aufgrund dcr 
zcichncrischcn Darslclluni^ nur aus Ffe. 1 ersichllich isl. In 
ikiTi Gchau&clcil 2K sind mchrcrc, wic ini gcy^igjcn Ausfuh- 
rungsbcispicl 4, Funkiionsiasicn 27 dargesicllL nrii dcren 

cine Vbrcinsicllung dcs /.u ubcrwachendcn Drehnio- lU 
nicntmcsswcfies sowic einc An/j^igcnanderung ini Display 
26 cniKjglichl wird. 

10027) F[f>. 3 zdgi in eincin Blockschaltbild die wcsenili- 
chcn Komponcnlen dcr Messswcnclcklronik 50. Dicsc be- 
slehl aus cineiii Drehnionicntsensor mil zumindesi cineni i5 
Messeleiiicnl II und optional aus eincin zusaizlichcn Win- 
keliiiessclenjeni 23, wobci das Ausgangssignal des Messele- 
incnls II iibcr cincn DilTcrcnzialvcrslarkcr cincm A/I> 
Wandlcr 52 iihcmiil icll und anschlicBend cincr Mikiokon- 
irollereinhcil 54 zugcfilhn wird. Die MikrokonrroMcreinhcii 2o 
54 dicnr zur Auswenung dcr eriicllcn Messsignaie. wobci 
diese einen cnlspiechenden Speicher fur das Prograinm und 
die erzieUen Messwerte aufweisr und mil den Funkdonsla* 
sten 27 verbunden isu daniil eine Voieinslellung ausgewahli 
wenien kann. Iiu Wdusren suwen die MikxokonuroUeivin- 2S 
hcil 54 das Anzeigedisptay 26 an oder iibermitlell optional 
die Daten iibereine Sendeeinheii 21 an eine slaiion^ Aus- 
weneeinhcit. Im Fall der Vcrwendung des Winkelmessele* 
nienls 23 wird dcren Ausgangssignal iiber einen Vtotiirkcr 
53 und den A/D-Wandler 52 ebcnfalls der MikrokontroUer- it> 
einhcir zur weileren Auswerlung zugefuhrt. Mil Hilfe dcs 
Drehmoment mess wens und des Winkelniesswcrts kann so- 
iiiil in ansciiaulicher Wcisc das winkclabhangig erzielicr 
DrehiTioment graphisch, beispielsweisc auf dein Anzeigc- 
display 26, daigesteltt werden. Die gcstiichelten Konipo- 
nenlen werden nur optional verwcndel. 

Bezugszeichenhste 

1 Drchmoznenimessvorrichtung 

2 Verbindungsefemcni 

3 Messkopfgehause 

4 Vierkani 

5 Vierkantaufnahme 
6Bohnjng 

7 Verricgelungskugcl 

8 AuBenflache 

9 Axialnui 

10 Koncaktflachc 

11 Messelcmeni 

12 Planflache 

13 Planfl^he 

14 Durchbruch 

15 Gehausedeckcl 

16 Schraube 

17 Innenseite 

18 Piaue 

19 Ausnchmung 

20 Ausspaiung 

21 Sendecinheil 

22 Aussparung 

23 Winkelmesselemeni 

24 Ausn^mung 

25 Verlicfung 

26 Anzcigcdisplay 

27 Funkiioflstasle 
28GehfiuseCei] 
29Bodenplatte 
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50 



55 



60 



65 



30 Schrauhc 

31 Nui 

32 Zwischcnplaiic 

33 (lunmiileij^e 
34Nui 

50 Mcsswciiclckimnik 

51 Diflcren/ialvcrst^cr 

52 A/D Wandler 

53 Vcrsiarkcr 

54 Mikrokonlrollereinhcil 

Palcmanspriichc 

\. Drehnioinentniessvomchlung (1). insbcsondcre zur 
Vcrwendung minds handelsiiblicher Wcriczeuge. be- 
siehend aus: 

eineni Messkopf inii eineni Messkopfgehause (3), 

cincm ini Messkopf aufgcnommcncn Vcrbindungsclc- 

mcnl (2) zur Drehmomcnluberuagung, 

welches einenends mil deni anzuziehenden Bauicil und 

anderencnds mil einein drchmomemerzeugenden 

Wcrkzeug verbunden isl und 

mindestenseinem Messelcmeni (11) auf ciner Kontakl- 

flachc (10). die sich im roitUencn Schaflbcreich des 

Vfcrbindungselciiicnies (2) bellndel sowie 

einer ini Messkopfgehause (3) geiagerlcn Messelcklio- 

nik, die mil dem Messelemeni (11) verbunden isL 

2. Drchmomenlmessvofrichtung nach Anspruch 1. da- 
durch gekennzetchnet dass das Messkopfgehause (3) 
an ciner Endscite drehfest mil dem Verlnmiungsele- 
iiienl (2) verbunden isl. 

3. Drehmoniemujessvofrichiung nach Anspruch ] 
Oder 2» dadurcli gekennzeiciineu dass das Messkopfge- 
hause (3) uber Sicherungsringe axial festgelegt isr und 
dass das Verbindungselcmem (2) koaxial im Messkopf 
einlicgi. 

4. Drchinomenlniessvonichiung nach Anspruch I. da- 
durch gekennzcichnci. dass das Verbindungselcmem 
(2) zur drehfesicn Verbindung mil dem Messkopfge- 
hause (3) zumindesi eine Axialnut (9) aufwelsi, in wel- 
che zumindesi cine Feder dcs Messkopfgehauses (3) 
eingreift. 

5. Drehmomenimessvomchlung nach einem oder 
mchreren dcr AnsprUche 1 bis 4, dadurch gekeonzeich- 
net, dass das Vcrbindungsclemcnt (2) aus ciner Welle 
bestehu welch als Anschlussclemenie an einem Ende 
eine Vierkaniaufnahme (5) und am anderen £nde einen 
Vierkani (4), aufweist, die die Vcrwcndui^ saintlicher 
bckannier WeikzeugcinsStze gesCatien. 

6. Drehmomentmessvorrichtung nach Anspruch 4 und 
5. dadurch gckennzcichnei. d^sa die Axialmii (9) im 
Bereich einer Vierkantaufnahme (5) angeordnet ist. 

7. Drehmomentmessvorrichtung nach Anspruch I, da- 
durch gekennzeichnet, dass die Konlaktfltehe (10) 
plangeschlitfen oder angefut ist. 

8. Drehmomentmessvonrichtung nach einem oder 
mchreren dcr AnsprUchc 1 bis 7, dadurch gckennzcich- 
nei, dass das Messkopfgehause (3) njii eincin Anzeige- 
display (26) und mchreren Funktionslasicn (27) ausgc- 
slallel isi. 

9. Drehmomcniiiiessvomchlung nach einem oder 
mchreren der AnspriJche 1 bis 8. dadurch gckcnnzeich- 
nci. dass dcr Messkopf uber optischc und/odcr akusli- 
schc Signalgcbcr vcrfUgi oder die Messergebnisse Ober 
cine kabcUosc Scndccinrichtung cincr stalioniircn Aus- 
wcrteeinheii Ubennitieiu weiche eine Auswertung der 
Messergebnisse vomimmi und flberopiische und/odcr 
akustische Signalgeber verfltgL 



BNSDOOO: <OE_toei74ieCl J_» 




9 



10 



10. DrchnionicfllnKrssvonichiung nach Anspnich I. 
dadurvli gckcnn/richnci, class das Mcssclcnicnl (11) 
xumindcRl aus cincni Dchnunpsnicssslroifen bcslchl. 
rier auf ricr Knniakinachc (10) atitgcklcbl uiwi uherge- 
eigncic Koniaklclcnicnlc mil dcr iin Mcsskopfgchausc 5 
(3) ficlagcnen Mcsswcrtclcklronik (50) verbundcn isi. 

11. Drchiiionicnliiicssvorrichlung nach einciu odcr 
iiichrcrcn <lcr Anspruchc I bis 10. dadurch gckcnn- 
?.cichnci. dass dicsc zur Drchiiioiiicniiiiessung und/ 
odcr TAir Winkcliiicssung cinscrzbar isi. 

12. DrehnwincniiiiessvofTichiung nach cineiii odcr 
rnehrcrcn der Ansprikhc 1 bis II. dadurch gekenn- 
zcichnei. dass als Messcleiiicni (11) ein oder mchnere 
Dehnimgsinessstreifcn. cin Pic/x>-HleinenL cin lineares 
Hall-Sensoreleinenl, ein keraiiiisches Dehnungsele* 15 
mem oder cin clasiischcs Magnciclcnienl einsctzbar 

13. DichmomcninK»svonichiung cincm odcr inchrc- 
ren der Anspriiche 1 bis 12. dadurch gekennzeichnci. 
dass die Drehnionienimessiing und Mcsswenauswcr- 20 
tung sowie ttberwachung und Obcrtragung miltels ei- 
nes eingebaulen Microcontrollers erfolgen. 

14. Drchmomcnlinessvonichtung nach cincni oder 
mehreren der Anspriiche I bis 13, dadurch gekenn- 
^eichnei. dass cine Vbreinsletlung von Givnzwenen 25 
duich die Funktionstaslen (27) oder eine exteme Aus- 
wertecinheii crfolgt und der Anwender mil cinem opti- 
Bchen und/oder akustischen Signal iiber das Eircichen 
des Minimal- und/oder tJberschreiten dcs Maximai- 
wertes infonnierbar ist. ^ 

15. Drehniomcnlniessvofrichlung nach dncm odcr 
mehreren dcr Anspriiche 1 bis 14, dadurch gekenn- 
zciclinet, dass dicse rotieibar ausgebildet uod sowoh) 
auf manuell als auch auf maschinenbetnebcRen Vferk- 
zeugen einsetzbar ist. 
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) Orehmomentsensor 

) Drehmomentsensor fOr rotiarsfxia Mofnenta zism An* 
schlufi an InduJctlve HaJbbriicken. Dar staUaoh koUbrterfoara 
Sancor iat frai von stromfuhfandan iMtaSatiofwn auf der 
rotia randan Wala urd besondara luoh fur ungOnstiga und 
staHc balastata Cinbaubadingungan gaaignat 
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DrehiiK>inenttensoren werden an zahlrekhen SteUen 
im PrOfsUDdswcsen, aber auch in Oberwacfaungsseasi- 
bien Aggregaten und Aniagen eingesetzt Oblich sind 
Systeme mit eiektrischefi oder elektronisdwn Kompo* 
nenten auf der. xnit dem Betriebsdrehmoment bdastt- 
ten* rotiereiiden Welle uod in dem feststehendeo Ge- 
hiuse. Neben der StdranfaUigkeit in bei soldxen Syste- 
men die besonders in der chemischen Industrie und im 
Reaktorbau verlangte Expolsionssicheriieit, ein nicht 
einf acb zu Idsendes Problem. 

Der nadutehend besdiriebene Sensor hat tro Gehiu- 
se (9) ledt^icb 2 einfadie und vol! vergossene. mit einer 
niedrigen Wechselspannung betriebene Wicklungea (1)- 
Die rotierende Weile (3) st v6Uig frei von elektriscben 
InsuUatiooen. Das Momentsignai kann mit jeder ban- 
delsQblichen, induktiven MefibrQcke mit HalbbrOcken- 
eingang^erfafit werdea Sind keinc bcsonderen UmweJt- 
auflagengegeben, kann die einfache^wenigRaum bean* 20 
spmdKende EIekbt>nik, auch im Gehftuse (9) selbst un- 
tergebradit werden. Der Einbau einer Drehzahi oder 
Winkelmedeinrichtung ist unproblematisch. . 

Die Rg. 1 2eigt den LJngsschnJtt durcfa den Sensor. 
Das zumessendeDrehfflomentwirddurdi die Welle 83) 25 
gcldtet, die WefleiutCtanpfe ktenen je oacfa Anfocxie- 
rung gestaltet warden. Das Gehftuse (9) kann frei auf der 
Welle gdagert. es kann aber auch als Steh- oder 
Flansch-lager konstniiert werdea In Fig; 1 sind f&r die 
Gehtuselagerung zwei KugeOager vemendet worden. 30 

Im Sensorgeh&use (9) sind die beiden vergossenen 
Spulen (1) mit ihrem Mantd (6) untergebracht Die Zu- 
leitungen zu den Spulen (1) kAnnen fiber Stecker oder 
festen KabelanscbluB erfolgen. 

Auf die Welle (3) wird das m Fig. 2 gezeichnete ss 
Wandlersystem routionssymetrisch und kraftschlQssig 
montxert. Es hat die Aufgabe, de vom durchgeldteten 
Moment b^iingte und zwischen den Scheiben (4) und 
(4a) entstehende Winkelverdrehung, in eine in Achsrich- 
tung verlaufende Langsverschtebung von (5X zu be- 40 
werkstelligen. Mit (10) ist der eigentliche Vcrdrehbe- 
reich der Welle (3) bezekhnet. 

Der ZytinderfOrmige, aus magnetisierbaren Material 
gefertigte Ring (5) verfindert bei Momentbelastung 
durch Verlagerung in Adisrichtuag die Loftspalte (2) 45 
und (7) zirischea Ring (5) und Spulenmantel (6) und 
beeinfluSt damt den magnedsdien Kreis proportkmal 
zu dem Moment Die indnktive HalbbrOcke wird Mo- 
ment* und Richtungsabhlngig verstimmt 

Die Wandlung des Drehwinkels erfolgt durch die ro- 
tationssymetrisch und gegenlftt^ angeordneten Stibe 
(12). Durch deren Winkd zur Mittelacfase kann die Gr6- 
Qc der momentabbangigen Langsverscfaiebung beein- 
fluBt werden. 

Um Radialveriagenmgen von (5) bei bohen Drchzih 
len zu venndden, kann dieser durch einen CKeitring 
Oder eine aduialbewei^che Membrane relativ zu (10); 
abgestOtzt werdezL 

Denkbar wire auch eine fotoelektrische oder kapazi- 
live Abtasmng des Ringes(5)relativzum Gehfluse(9> 



so 



PatentansprOche 

1. Drehmomentsensor fOr rotierende Drehmomen 
te mit medianisdiem Wandler des momentabhSn 
gigen Drehwinkels in eine Ungsverscfaiebung, da* 
dutch gdcennzelchnet, daB auf der rotierenden 
Welle radial und zur Mittelachse unter einem Wln- 
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kei >0 und <90' zwei Gruppen gcgenUuiige Ver- 
schiebungsstabe so angeordnet werdei^ dafi ein in 
der Mitte zwischen den Stiben angeoidneter Ruig, 
in Achsrichtung verschoben wird 

2. Wie 1, dadurch gekennzeicfanet* daS der ver* 
schiebbare Ring m einem feststehenden induktiven 
Spulensystem momentabhflngige Luftspaltverftn- 
denmgen bewirkt 

3. Wie 1, dadurch gekennzeichnet, daB far die Ab- 
f rage der Lage des verschiebbaren Ringes, ein pho- 
toelektrisches System zur Anwendung kommt 

4. Wie 1, dadurch gekennzeichnet, dafi die Abfrage 
der Lage des Ringes durch ein kapazitives System 
erfolgt 

S Wie K dadurch gekennzeichnet. daB die Abfrage 
der Lage des Ringes durch magnetfeldabhingige 
HaJbkiter erfolgt 

6. Wt 1 bis 5, dadurch gekennzeichnet, dafi der 
Winkel'Versdiiebewandlcr durch Galvanoplastik 
hergestellt wird 

7« Wit 1 bis 5. dadurch gekennzeichnet, dafi der 
Wmkel-Verschiebewandler durch Erodkrung er* 
foigt 

a Wie t bis 5, dadurdi gekennzetchnet, daB die 
Herstellung nach dem Atzverfahren erfolgt 
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Sehr gcehrter I lerr Dr. Straus, Schf^ihen vom 

i„ ^ Oban m?."^^ 

94.nR.7nns 711 antwortfin. Mimerweiie iiegi mii *u 
rnrJerrnalnehmelchzurKenntnls.^^^ 

?gen Wal^erfahren nun in einem ersten Schntt zu e mej vem^ unterschrlften notwendlgen we.^ 
Site rnit den einzelnen Erfindungen und den fOr die b^^^^ Klagerseite nlchi wirkl ch 

CrklSrungen errwingen zu konnen. 

allerdinss er^aunt. sind d,e - ^ Ihnen^^^^^ 
.ngar knappf-r au^Hen aU die innerhalh der ^JJ^'?^^^^^^^ sichtung der Qberiassenen Unter- 
oblohl -Ze sich nun zelgt ' hier em enorm^^^^ f^Snt naSm die Angelegenheit nun 
lagen notwendig ist Ein Crund for e M der Fnstw^^^ angesichts des schleren Umfangs 
sS^on langer gerichUlch anhangig war, st "'^^^^^SJ ^unl tr^ iSankheit sleht sich unser 
S Unterlagen und aufgrund df ^^^^^'^f " 'l^^^^^ seitdem gesundheitlich 

Mandant. der Ende 'e^^^^oche aus se.r^^^^^ „„e Entsd^eldung 

S4"r?iSn%^ dTel?^^^^^^^^ obe...aupt......d de. 
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vorlicgcndcn Untcrlagen in dieser Form unterzeichnet werden kftnnten Dias unabhMng|g von der 
F^, Ob unser Mandant angesicht. HP.r berftits erhobenen Einreden (kerne 'na^spmchnahme Ver- 

nunmehr theoretisch abRegeben warden konnten. auch aus rechtlicher Sicht abgeben mOsste. 

Die Slchtung der - zum Teil auch in chinesischen Schriflzeichen, zum Tell auch in Spanisch - vor- 
llegenden Unterlagen durch unseren Mandanten bzw. die von .hm eln^schalteten »'atentenwalte 
sowie die Einschaltung eines amertkan.schen ratent-) AnwalB. der die Forderung nach Abgabe der 
hrklarungen vor dem Hintergrund der umfangreichen amerikanlschen Aiilageii oiid Ue. ..• Deui:.ch- 
land streltigen Angelegenlieil wOidiKBii kann. wi.xi mindestens einen Monat, moglicherwe.se aucn 
linger, in Ansprud, nSmer>, weshalb erne Stellungnahmc allcrf rOhestens Ende September / Anfang 
Oktober 2005 vorliegen kann. WIr wcrdcn nach Sichtung unaufgefordert auf die Angelegenheit 
zuriickkommen. 

Nur am R;,nde weise Irh riarauf hin, dass anscheinend bei weitem ntcht alle vorgele^en Unterla- 
gen im Sinne eines vollstandlgen Aktenauszuges des USPTO Ubersandt wurden, sfndern nimm- 
dest zum Teil eine Vorselektion der Unterlagen stattgefunden hat. Daher besteht ^^as zusateUche 
Problem, dass die Unterlagen hier bzw. von den amerikanlschen Veitretem unseres Mandanten auf 
deren VollstSndigkeit hin geprOft werden mOssen. was bei elnervollstSndigen Obersendung von 
Kopien der amtlichen Akten ntcht der Fall gewesen ware. 

Mitfreundlichen CrUBen 

Or. Ax^^i^aef^agner 
Rechtvinwaiu 
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